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JC^ The reader will please bear in mitid that numher nine ia repeated; 
iiiid from this error, another of more consequence arises ; viz : numbers 
11 and 12 are numbered as 10 and 11, and the folios of the last are the 
same as those of the preceding number. Therefore in order to distinguish 
between the folios of number 11 and 12, the letter a, is added to thos0 of 
the latter. 
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The follow iag communication from a young friend, to a non-profesrioaal 
relative in this city, containa to good an account of the Croton Aqueduct 
that we loUcited a copy for publication. To young engineer! and novices 
in ths profesuon, this account will be highly intaresting, as containing a 
deKiiptlon of the every day work, and explanations of tanna in constant 

UM. 

DeicripiioK ofth» Mode of ConttrutUng the Croton Aquedvet. 




The materials used are good building stone, of the proper degree of 
bardneis and durability, free from all metals, particularly iron — gneiss is 
prefarred to any other, both because it is more plentiful and more easily 
worked. Some limestone is also used, but not until it has the express 



3 Description of the Mode of Construcfing the Croton Aqueduct. 

permit of the Resident Engineer. Brick is the next material ; it is 
required lo be from the centre of the kiln, such as is thoroughly burnt, 
free from Ume or any other impurity, and to possess a clear ringhig sound 
when struck. The worst accepted are sucii as cost from $5 to $7 a 
thousand. Next is the cement, from which the concrete and masonry 
' generally are formed. The Commissioners' specifications are yery ex- 
plicit relative to the manufacture of this article, requiring that the name 
of the manufacturer should be known; that the cement shall not have 
been made more tnan six months before being used ; that it shall be 
transported from the factory in water-tight casks ; and, in addition to all 
this, that each parcel or cargo received shall be thoroughly tested, either 
by officers appointed for the purpose, or by the Resident Engineer himself. 
These are the principal materials, stone, brick, and cement. The stone 
is required to be always clean, and in hot weather, kept wet, and when 
laid in the wall requinng mortar, it must '* swim" in the cement — that is, 
when the stone is lifted up from it^ bed, no point or surface of t({|te etone 
must touch the one below it, each stoi|e must be surrounded by cement. 
When the weather is hot, the top of the wall must be kept moist, and in 
cold \\reather all the ma?onry must be covered so effectually, as to protect 
it perfectly. The brick must be laid true and even, allowing | of an inch 
joint, or thereabouts. In hot weather, they are to be soaked in water, 
and to- be kept wet while being laid. The cement is mixed in different 
proportions, according to the work required. For stone work, the pro- 
portions are one part of cement to three of sand, (the sand to be of me- 
dium size, sharp grained and clean — river sand is accepted.) For brick- 
work, the proportions are one of cement to two of sand ; for concrete, one 
part of cement, three of sand, and three of clean building stone, broken 
aboat as fine as that used for Macadamizing. Concrete is uaed for 
forming artificial foundations, is mixed with as littU water as possible, 
and when laid in any part of the work, is left undisturbed forty-eight 
hours ; at the expiration of this time it has become so hard, that a blow 
with a pickaxe will not break it — it becomes quite a rock. 

The aqueduct, maintaining a uniform descent, requires that in places 
the earth should be cut away, and in crossing vallies that they should be 
filled up. In the former case, the sides of the cut fire left standing at a 
slope of one-half to one — that is, if the perpendicular height of the side of 
the cut be 6 feet, it will fall off from directly above its base 3 feet. It is 
one-half horizontal to one vertical. The base of the cut is always 13 feet 
wide. Pegs, showing the bottom of the side walls, and of the reversed 
arch in brick are given by the engineers, who» at the tame time, determine 
the centres, if nect^ssary, from these data. The builde: lays a small layer of 
concrete, at least three inches, whose top shall be as Iiigh as the top of the 
peg just set — on this concrete he proceeds to build the side walls of the 
aqueduct. You may see the dimensions by the plan better than I could 
tell you. The side walls being done, ihey are filled in behind them, up 
to the top, with earth, to prevent strain or damage, also to act as a sup- ft 
port, and cover up the work as fast as possible. Then the concrete is 
laid" for the bottom of the reversed arch in brick, by means of moulds 
placed every ten feet apart. When thoroughly set, the brick work is 
commenced. Selecting the best brick (and it has rill boen most thoroughly 
inspected) the reversed arch is laid, and then the *' brick-facing" — that 
k, facing the inside of the wall with brick, when carried up to the top of 
the wall. The upper arch, consisting of two ring courses (with occa- 
aional headersji is thrown ; the arch is covered with a thick coating •f- 
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plaster, and the angle made by the top of the waU and arch, filled witk 
the same kind of masonry as the side walls — the aqueduct is done. 

You will perceive it to be a long brick vault stretching from New-York 
to Croton — ascending at the rate of 13 inches in a mile. The earth 
removed in the excavation is then "back-filled" over the aqueduct until 
it is 4 feet deep over the crown of ihe arch, level on top, and 10 or 8 feet 
wide, and the sides slope Ij to 1, (as you see in the figure). When the. 
ground is too steep, a *' protection vvalP' is introduced, (see drawing) ; 
this is laid dry, t. c, without mortar, and made to slope one-half to one, 
as in the drawing, or one to one, at an angle of 45°. So much for the 
aqueduct in " open cutting in earth." When a valley is crossed, a heavy 
wall fifteen feet wide on top, with sid«s sloping one-iwelfth to one, must 
be built. They are large stones firmly embedded in small broken ones ; 
On the top of this wall, a foot of concrete is placed, the aqueduct, as usual^ 
is built on that. As water passes through vallies, a stone passage way, 
called **culvert,'* is made of suitable dimensions. 

In tflD above plan, I have endeavoured to show the aqueduct in '' earth 
cutting," and on the *' foundation wall." By a little obiervation you wiU 
distinguish the characteristics of each. 



The plan proposed by Mr. Hoi comb, as a substitute for the ordinary 
turn-table, appears to be worthy of consideration. In many situations its 
advantages over the ordinary mode would be very great ; and it possesses 
one of the finest attributes of railroad and machine improvement-^ 
flimplicity. 

New Turning' Table, 




Washington Co. Geo. January 6, I839, 

Gentlemen— Having been led, by the objections attending the run- 
ning of locomotives backwards, or with their driving wheels in front, to 
consider some method of turning them and their trains more efficiently than 
the common turning-table, which only admits of one or two cars being 
turned at a time, and having devised a plan which would, I think, effect 
thii desirable end, I take the liberty to solicit for it your kind attention- 



4 AlversorCs Patent Spiral Spring Drafts, 

That locomotives do not run as well backwards as forwards*, will, I 
think, be readily conceded. That the liability to run off the rails, and 
that the wear of the driving wheels is much increased, has been proved, 
upon a road which has come under my observation, beyond the shadow 
of a doubt. 

The plan would, 1 think, be found simple and effective. The saving 
of time and manual labor would, I doubt not, be found to be considerably 
orer the common turning-table, and at the same time it would be found 
to answer very well the purpose of turnouts at water stations. The pre- 
ceding diagram will explain the plan in question. 

Let us now suppose the track laid and provided with switches at the 
intersections, and a locomotive, with a train of cars behind it, at A. It 
moves over the first half of the turning track, B, (which is the quarter of 
a circle) and stops at C, where the track is made straight for 150 or 200 
feet, or for the purpose of receiving or discharging freight quite out of the 
way, the straight line may be extended to any convenient length, The 
switch is then changed at D, and the locomotive, with its train moves 
backwards, over the other half of the turning-track, E, into the main 
trunk at F. thus having been turned completely around. 

That additional room would be required, is true. By adopting, how- 
ever, a radius of curvature for the turning-track of 400 feet, which would 
be quite sufficient, and making 1^0 feet at B, straight, the whole distance 
out from the main trunk would be but 850 feet. 

Yours, respectfully, 

F. B. HOLCOMB, 

^ Assistant Engineer Central Railroad. 



P. Alverson^s Patent Spiral Spring Drafts^ for Railroad Cars. 

l?c a late number, we published a communication referring to an 
improvement in Railroad Cars, by Mr. Alversun, of New Haven. We are 
now able to present to our readers a cut illustratmg Mr. A.'s own descrip- 
tion of his invention. 

Our own experience has pointed out the absolute necessity of doing 
away with the stiff connection, at first adopted, whether the comfort of 
the passengers, or thcj saving of repairs on the cars, is considered. 

Though various modes of obviating this difiiculty, even in a slight 
degree, have been from time to time proposed, it is, nevertheless, true, that 
on many important roads the old ^stiff connection is adopted, with the 
single improvement of the substitution of wood for iron — though even 
this is not foimd in all oases. 

It is now to be hoped, then, when an improvement so highly approved 
of as that of Mr. Alverson's, is brought to public notice, it will come into 
general use. 

The wooden link appears to be preferred to the iron one, awd is there- 
fore an improvement on the plan first suggested. 
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We hupe that arter this, ve shall not henr of these nnpleasant jerks — 
one of the greatest sources of nuisance in Itailroad travelling — and (he 
more reprehensible, because the/ can so easily be remedied. 




I hereby give notice, that I hare invented a nev and useful improve- 
ment in the tnode or method of attaching Railroad Cars to each other, 
and to the moving power; and have obtained letters patent of tba 
United States, to secure the snme to me and my assigns. The ol^ect of 
my improvements is to prevent the jerk usually experienced on the first 
movement of connected cars, and tbe shock occasioned by the concussion 
when suddenly slopped. 

My improvements consiit substantially in interposing alastie chains, or 
spiral Bpring drafts on the front and rear of each car connacted together, 
(whether with one or two bumpers.) When uaad with q**. Vosks«*-. 
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which I prefer, the spring drafts are made to operate each waj, to softer 
tjbe jerk of the forward motion, and also by reaction to check the recoil. 
Their forms may be seen by the drawings at the head of this notice. 
Figs. 1 and 2, my first plan, with hooks, chains, and two bumpers, one 
showing the rods and springs, the oth r enclosed in a bbx. Figs. 3 and 
4y the improvement with one bumper operating the springs each way, and 
the cars at rest. The elastic chains of the several cars may be attached 
to each other by a single link or bar of iron ; but 7 prefer a link of wood, 
seen in the cut, fig. 6, of sufficient strengtji to sustain the forward draft 
or to resist the recoil, and so shouldered in the single bumper as to admit 
of no more play than the curvatures of the road requires, and will yield to 
the oblique force of ihe leading cars, when suddenly thrown from the road. 
The advantages resulting from these last improvements, are, that the 
elastic spring or draft is made to operate easily with a light or heavy train 
of cars, and the bumpers may be dispensed with ; the machinery is less 
expensive and less liable to get out of order than any method now in use, 
and costs but little when compared with its advantages ; the operation is 
steadier, 19 attended with less noise, is much' more pleasant for passengers; 
the cars are less liable to injury, and the mode of connecting the cars is 
~ much safer from accident, and the locomotive is assisted thereby in starting 
a heavy train, also while running on the road. All of which appears more 
fully in my speciUcation accompanying the patent. 

These improvements have been adopted by the Hartford and New 
Haven Railroad Company, who have fully tested them, and the result is 
V highly satisfactory. 

Railroad Companies and Car Builders are respectfully invited to send 
^ their orders, or to contract for the right or use of my improvements. 
I P. Alverson. 

^ New Haven, Conn., January 9, 1839. 

RECOMMENDATIONS. 

New Haven, Jan. 5th, 1839. 
Mr. P. Alverson : Sir, — I have watched the progress of your im- 
provements in manufacturing the Spiral Spring Draft and Bumpers for 
Railroad Cars, with great interest, from the time you commenced your 
experiments, and take great satisfaction in stating, that after more than 
two months' experience of their operation on the Hartford and New 
Haven Railroad, they appear to be decidedly the best of all the various 
expedients hitherto used to move the twitch at starting, and the concussion 
at stopping a train of cars They entirely relieve the passenger from ar\y 
unpleasant shock, they save the cars from any racking jar, they enable the 
engine to start with a perfectly gradual, and constantly acceleiated motion, 
until under full headway, and in my opinion, they will, by their easy and 
comfortable operation upon the cars, save their entire cost in a very short 
jpeijod. Your obedient servant, 

SAMUEL J. HITCHCOCK, 
President of the Hartford and New Haven Railroad Company. 

TO WHOM IT MAY CONCERN. 

Mr. P. Alverson has been employed by the Hartford and New Haven 
Railroad Company for the last two years, at building carriages for their 
I'oad, during which time he has invented a very useful improvement for 
connecting a train of Railroad carriages, which he terms "the Spiral 
Spring Ihafty 
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This improvement has been thoroughly tested for two months past, on 
the road under my charge, both with light or heavy trains, or passenger 
and freight carriages; and 1 h.tve no hesitation in saying, that it far 
exceeds any connection with which 1 am acquainted. The whole 
arrangement is very compact, of cheap construction, and, I doubt not, of 
great durability. I am confident, could its utility be properly appre- 
ciated, it would be universally adopted by all Railroad companies in^this 
country. John T. Clark, 

General Agent of the Hartford and JVeu) HaDbn Railroad Co. 

New Haven, January 7th, 1S39. 

New Haven, December I2th, 1838. 

Mr. P. Alveuson: Sir, — HavingfuUy tested your Spiral Spring Draft 
and Bumpers, on the Hartford and New leaven Railroad, I take pleasure 
in saying the improvement is a good one. They operate well, and are of 
far more importance than can be conceived of by those who have not 
watched their operations. Having for three or four years past, seen the 
bad elFect of the stiff draft on other roads, upon cars and passengers, I 
would most cheerfully recommend them to all Railroad companies and 
car builders, as the best plan now in use : they operate better, and are less 
liable to get out of order, than any plan 1 have ever seen. I hesitate not 
in saying that they will soon pay any Raijroad company, in the wear and 
tear of cars, to make the alteration, and apply them where the stiff draft 
is used; they are not only a good thing to ease the jerk in starting and 
stopping, which injures the cars and affects the passengers, but assists 
the engine much in starting a heavy train. It also is a good thing where 
horse power is used; it is injurious to a horse to be twitching and jerking 
at a stiff draft. 

I think much of your improvement upon the first, by making the springs 
operate both wa3^s, and the single bumper. It is much safer for cars and' 4 
passengers, by the connectinglink of wood, in case of accident. V 

Yours, with respect, William F. Hardy, ^ 

Engineer and Swperintendant of the Motive Power on the H. and JS. H. Railroad. 
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New Haven^ December 12th, 1888. 

Mr. P. Alverson: Sir; — I have had the pleasure of using and testing 
your Patent Spiral Spring Draft for cars, on the Hertford and New Havea 
Railroad ; which, with the single bumper operatinji upon the springs each 
way, is most admirably adapted to do that for which they ite designed. 

The oars move off, when stfeam is applied, without tba jerk usually 
experienced on oth«r roads. It not only saves the cairs aiid passengers 
from a terrible jerk, but gives the engine more power over a heavy traiiv 
of cars in starting. In a train often cars it permits the engine to move six 
feet before they all are in motion. I perceive the springs yield gradually, 
each doing their duty through the train without a jerk. It is an exem- 
plary improvement, and worthy the attention of all Railroad companies,- 
even if they have the elliptic springs, to make the change, and much more 
where the stiff draft is use-rl. I think them to \)e more durable, and operate 
better than any plan I have ever seen, and can see no reason why they 
may not be speedily and universally adopted, for the good and safety of 
cars, passengers, and the locomotive. Yours, respectfully, 

C. R. WooLsoN, Engineer. 
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Inter jial Improoement in the State of Xtir-York, 

Wc take great pleasure in laying before our readers that portion of tlie 
Message of Gorernor Seward, which relates to the subject of Intern&l 

Improvement. 

The recommendation in regard to a Board of Improvement is one de- 
serving of consideration. It has long been felt, that an organization, 
embracing the general system of Railroads as well as of Canals, was neces- 
sary to the successful execution of our public works. 

The Message, from the great length to which it was necessarily ex- 
tended, does not refer to the subject of Internal Improvement in a manner 
f ufficiently distinct. 

In addition to the three great lines mentioned as most important, one 
is to be found in that conned ing the cities of New-Tork and Albany, 
through our Eastern counties. The bearing of this line upon the general 
interest, is well developed in the report of Mr. Johnson on the New- York 
and Albany Railroad, published in this number. To this, we might add 
the Long Island Railroad, forming a connecting link of the greatest im- 
portance. This Road would prove an artery of a valuable member of our 
body politic. 

The general necessity of a well digested system of improvement, is now 
I more than ever apparent. 

That such a system can only be carried into effect by the organization 
of a Board of Improvements, as proposed by the Governor, or by some 
similar arrangement, has long been evident. 

We annex the proceedings of the State Convention in 1835, in which 
such a plan was develbped, for the first time, in the resolutions then 
presented by Mr. Bloomfield. 

It will be an easy matter to apportion the aid the State may think 
proper to give to public works, when a definite system shall have been 
agreed upon; A definite system will be found necessary, as a basis for all 
future operations; and the sooner it is determined, the better it will be. 

The rank which our State holds in the Union, is only dependant upon 
her own exertions; and she herself is to detormine the question of 
advancement or retrogression. 



Extracts from Governor Seward's Message, 

Thirteen years* experience has proved the inadequacy of all our tho- 
roughfares for the transportation of persons and property between the 
frontier and tide waters. It is submitted whether sound policy does not 
require that the enlargement of the Erie Canal be completed as speedily 
as will be consistent with the public convenience. This generation may 
as well participate in its manifold advantages as resign them. The loss 
of interest upon partial expenditures during a long term of years, is an 
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item not unimportant ; and the expenses of traiisbipment and other 
inconveniences resulting from the navigation of different parts of the 
canals with boa's of different forms and magniiude, are auxiliary argu* 
ments to prove that tho puShc inttM*est requires the earUest feasible ehjoy- 
ment of the cheapness and expedition of the improved navigation. 

The year i?i38 has been signalized by the momentous confirmation 
of the Ijiffhest hopes excited by the successful application of steam power 
to the propulsion of boats. But this wonderful agent has achieved almost 
unobserved, a new triumph, which is destined to effect incalculable results 
in the social system. . This is, its application to locomotion upon the land. 
Time and money are convertilile. Husbandry of the one is economy of 
the oiher, and either is equivalent to the economy of labor. Railroads 
effect a saving of time and money : and notwithstanding all the incre- 
dulity and opposition they encounter, they will henceforth be among the 
common auxiliaries of enterprise. Happily, it is not in our power to fetter 
the energies of other States, although we may repress our own. This 
useful invention, like all others, will be cndopted by them, although it gain 
no favor with us ; and thev who are wilfens: that New York shall have no 
railroads, must be ready to see all the streams of prosperity seek. other 
channels, and our State sink into the condition of Venice, prostrate and 
powerless, among the monuments of her earlier greatness. 

A glance at the map would render obvious the utiliiy of three great 
lines of communication by railroads, between the Hudson river and the 
borders of the State. One of these would traverse several of the northern 
counties, and reach with its branches to Lake Ontario and the St. 
Lawrence. A second, keeping the vicinity of the Erie canal, would con- 
nect Albany and Buffalo, A third would stretch through the southern 
counties, from New- York to Lake Erie. 

It is certain that neither one nor two of these improvements would 
accomplish the useful ends of all, and when the growing wealth and im- 
portance of the several regions dirertly interest<;d in these improvementf 
are considered, it is not less clear, that however delayed, all must even- 
tually be completed. It reniains, then, to be decid'^-d whether it is wiser 
to re«jjard them as rival enterprises, each by the operat'OH/of local jea- 
lousies hindering and delaying the others, or whether all shall be consi- 
dered as parts of one system, and equally entitled to the consideration and 
patronage of the State. 

Capitalists have conceived not only the usefulness, but the productive- 
ness of the central route, and notwithstanditig the adverse iniluences of 
the recent pressure, have accomplished one-half of the whole undertaking. 
The public defence may some time demand, ai^d the public convenience 
already requires, as great a reduction of the distance as possible, between 
our commercial metropolis, the capital of the State, and the populous 
cities and lonjj line of flourishinis: villa«;cs of the west. 

The attention of far-seeing and patriotic citizens was early directed to 
the route through the southern countie>^. That enterprize has been 
commenced and prosecuted by an association with commendable perse- 
verance, under circumstances most cmbairassi^ig^ resulting not only from 
the same commercial revulsion, but also from the magnitude of the 
undertaking, which exceeds that of any work of internal improvement 
ever completed, except the Erie canal. Legislative aid> in the form of 
loins, has b(*en ijjranted to both the central and southern roads. 

I earnestly hope thai you will inquire into the condition and p'rospects 
of both of these undertakings, and bestow a careful examination upon 

2 
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the conduct, management and resources of the associntions engaged \n 
t&eir construction ; and, assuming the principle that there is neither* 
economy nor wisdom in procrastiuation, adopt such measures as wiJf 
secur^ their completion without dehiy. 

The advantages and claims of the various projects of the northern line,, 
including those of two distinct and entire routes, are yet under discus- 
siton. The whole subject merits, as I doubt not it will receive, your 
dispassionate consideration. 1 have only to add, in regard to this im- 
provement, that 1 know no reason for delay when the most feasible and 
advantageous plan is ascertained. I shall cheerfully concur in any 
measures you muy adopt to secure to that flourishing and hitherto 
neglected part of the State, an early and full participation in the benefits 
of our system of internal improvements. 

I have called your especial attention to three great projects of improve-' 
ment, because their routes, extendingfrom the borders of the State to tide 
w^ter, are obviously designed to accommodate large and important 
divisions of our population ; and to open to the rea^ch of labor and capital 
extensive regions of the State which, whatever may be their present pros- 
perity, have scarcely begun to disclose their resources. They arc impor* 
tant parts of a system of public defence which it is wise to have always 
in view, and certain to become thoroughfares of the boundless internal 
trade to be carried on with the western States and British America. They' 
are, therefore, works of great importance to the whole State, and entitled 
to be regarded as arteries in that great system of internal improvementiT^ 
wiiich an enlightened and prophetic vision of the future wealth, and 
resources, and relations of the State would have suggested, while its 
fc/litudes were yet untrodden by civilized man. They deserve to be 
classed with those parts of the same great system already completed, or 
in process of construction — the Erie and Champiain, the Oswego, the 
Seneca and Cayuga, the Chenango and Chemung, the Genesee Valley 
and the Black River Canals ; and if their completion cannot speedily or" 
advantageously be eftected otherwise, like them they ought to be con- 
structed at the expense of the State. 

Nature, never jealous of her co-operation, supplies us with resources 
and facilities, but presents few of her works finished for our immediate 
use. Thus she leaves us incentives to invention, and scope for action, 
wliile she seldom fails to indicate the right direction for effort. The 
policy of our State is so legibly written upon its surface, that to err in 
reading, or to be slothful in pursuing it, is equally unpardonable. The 
ocean reaches through the tide waters of the Hndson far inland. The 
lakes and reservoirs within our bounds, as well as the seas upon our 
borders, were designed to fill the artificial channels we have constructed 
as tributaries to our noble river. It is a policy even more obvious to 
miaintain the natural uses of the river itself, and to perfect every feasible 
branch of its navigation. This is only to secure a natural and free circu- 
lation in the heart, while we are diffusing it to the extremities of the 
system. T congratulate you upon the success which attends the efforts- 
of the General Government in removing the obstructions in the vicinity 
of Albany. Tlie prosecution of this enterprise, although carried on by 
that Government, will constantly deserve, and perhaps may, as heretofore, 
require your attention. I respectfully commend, as a part of the same 
policy which devolves peculiarly upon the State Legislature, the improve- 
ment of such of the northern branches of the Hudson as are capable of 
l^ing rendered navigable. The settlement of the public lands of the 
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State would bs facilitated, and large portions of our fellow-citizens acoom^^ 
modated by this improvement. 

There are other projects, both of railroads and canals, of less magni- 
tude, many of which, however, embrace wide and important interests^ 
and whose accomplishment would largely promote the public convenience, 
and advance the public good. It would be invidious to discriminate 
among these projects, in a communication which does not admit the 
discussion of their merits. Internal improvement regards the highest 
possible cultivation of every part of the State, and the perfect evolution of 
its resources ; the widest possible extension of the territory which can be 
made tributary to its markets, and the greatest possible diminution of the 
cost of transportation of persons and property; and consequent increase 
of population and labor, and the diminished cost of production. All such 
improvements, therefore, rightfully engage the public attention, and wiH 
doubtless receive from the Legislature the discriminating favor due to 
their respective merits. 

Taxationfor purposes of Internal Improvement is happily unnecessary, 
as it would be unequal and oppressive. The founder of the system had 
always in view its prosecution to the full extent, consistent with the 
physical formation of the State, although the invention of Railroads was 
unknown or partially understood by him ; and consequently the manner 
in which the system was to be carried forward was unforeseen. He 
asserted most truly, that the argument for such a system, was not a meii^ 
question of dollars and cents — that its revenues were unimportant, com- 
pared with its more general, more enduring, and more beneficent results ; . 
the continual advance, by millions, in tlie value of real estate ; the increase 1 
in quantity and value of agricultural productions and manufactured 
fabrics ; the establishment and enlargement of inland commerce, and the 
swelling of foreign trade ; economy in the expense, saving of time, and 
increase in amount of travel ; augmentation of population ; the unbounded 
prosperity and increase of rising villages, cities and towns ; and all the 
consequent advantages to morality, piety, and knowledge. But he main- 
tained that independently of all these results, the interests of the State, in 
regard to the mere question of revenue, required the prosecution of the 
system. Freely conoeding that there must be parts which would not 
immediately, and some which would never yield a revenue equal to the 
cost of their construction, he maintained that they might yet be admitted 
as tributaries to the greater channels ; and that the aggregate revenues of 
all would defray the entire cost of construction, and yield a surplus large 
as the munificence which a republican government ouglit to bestow upon 
institutions of charity and education. It is history now, thftt these enlarged 
and comprehensive views were by no means generally sustained ; that his 
magnanimous efibrts to enlarge the wealth, promote the happiness, and 
elevate the fame of his native State, were resisted by a policy which 
regarded his glowing anticipations as visionary, and the entire system 
fraught with intolerable taxation and ruin ; that his antagonist policy early 
became ascendant, and the several enterprises since undertaken have been 
hard-worn triumphs over the prevalent convictions of the Legislature. 

Fortunately this momentous question is decided. The present resources 
and credit of the State, show that the most ardent advocates of the system 
failed altogether to conceive the vast tribute which it has caused already 
to flow into the treasury. 

I respectfully refer you to a report of a committee of the last l^ouse of 
Assembly, in which this subject is discussed with eminent ability^ ^lW.^^ 
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which results in shewintr that the canals are a f ropertj Riibstantially 
unincumbered ; and that their productiveness would warrant the State in 
e:3^p6ndin<^in Internal hnprovcinents >J4, 000,000 annually, diriiiga period 
often ycLirs; and that the revenues of the Canals alone would rehiibuise 
this expenditure previous to the year 1855. This sum far exceeds any 
estimate of expense required to complete the entire system ; while it is not 
to be doubted that ihe parts yei to be constructed, will eventually be pro- 
ductive of revenue. The conclusions of this repoit, although of vast 
interest to tlie State, and, 1 trust, decisive of its policy, have not been 
questioned. 

The following is a brief statement of the entire indebtedness of the State 
at the close of the last fiscal year : 

DEBT OF TIJE GENERAL FUND. 

Lcianed at 5 percent , Astor stock, $561,500 00 

Loaned at 6 per cent.. Bank Fund, 5h6,632 43 

Loaned of the Canal Fund, withoutintcrest, 890,000 00 



Total debt of the General Fund, 



$1,948,932 43 



CANAL DEBT. 



Erie and Champlain Canal Debt, 

Oswego Canal, 
Cayuga and Seneca Canal, 
Chemung, 
fJrooked Lake, 
jChenango, 
Black river Canal, 
Genessee Valley Canal, 
Enlargement of the Erie Canal, 

Total of the 5 per cent., 
Total of the 6 per cent., 



$711,314 12 at 5 per cent. 

458.520 53 at 6 per ct. 

421,304 00 

237,000 00 

316.000 00 

120,000 00 
2,362,535 65 

591,446 10 
2,000,000 00 
1,000,000 00 



$8,750,599 88 



Total State Debt, 



$548,520 53 
8,759,599 88 

9,308,120 41 

$11,256,152 84 



$2,259,834 65 



But there is a surplus on hand sufficient to pay the 

Erie and Champlain Canal debts, 
There was on hand on the SOth September last, 

of the money borrowed for the Chenango canal, 36,801 21 
The Black river canal, 490,2^2 77. 

Genesee valley canal, 1,740,546,95 

'- 82,267,630 93 



Balance of State debt over funds on baud, 



$4,527,465 58 
6,728,6:j7 26 



It will be noticed that the temporary loans made by the Comptroller, to 
meet the current demands, do ru)t enter into this statement ; nor do the 
State stocks issued to sundry Railro id companies, in pursuance of the 
laws passed at the last session of the Legislature. The issue of these stocks 
is regarded as a loan of the credit of the State upon undoubted security. 
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The coustruction of the canals of this State has .been carried on chiefly 
with funds derived from ]oans. The whole amount horrowed is about 
fifteen millions ; iht^, bcilance of the debt for their consiruction is less than 
five millions ; and the Eric and Chaniplain canal fund alone, it has been 
seen, yields a nftt revc^nue, af er paying all letriiiraare charges upon it, 
and all deficiencies of ihe auxiliary canals, of$, 1^ ,650 91. 

History furnishes no parallel to the financial achievements of this State, 
It surrendered its shstre in the national domain, and relinquished for the 
general welfare all the revenues of its foreign commerce, equal generally 
to two-thirds of the expenditures of the federal government. It has, 
nevertheless, sustained the expenses of its own administration, founded 
and endowed abroad system of education, charitable instituticjns for every 
class of the unfortunate, and a penitentiary establishment, which is 
adopted as a model by civilized nations. It has increased four-fold the 
wealth of its citizens, and relieved them from direct taxation; and in 
addition to all this, has carried forward a stupendous enterprise of 
improvement, all the while diminishing its debt, magnifying its credit, 
and augmenting its resources- 

TMiis cheering view of our condition ought to encourage neither pro- 
digality of expenditure, nor legislation of doubtful expediency. All 
appropriations for the purposes of Internal Improvement ought to be made 
with a view and constant purpose to call into co-operation individual 
capital and enterprise. Rigid economy ought to be enforced, and perfect 
accountability exacted in this, as in every other department of the public ( 
service. < 

Action is the condition of our existence. Our form of government 4 
chastens military ambition. The action of the people must be directed to 
pursuits consistent with puhlic order and conducive to the general welfare. 
Our country will else be rent by civil commotions, or our citizens will seek 
other regions, where society is more tranquil, ambition enjoys greater 
freedom, enterprise higher motives, and l^bor richer rewards. 

We.are required to carry forward the policy of Internal improvements, 
by the abounding experience of its benefits already enjoyed ; by its incal- 
culable benefits yet to be realized, by all our obhgations to promote the 
happiness of the people, to multiply and raise their social enjoyments, to 
maintain the fame of the State, inestimably dear to its citizens ; to preserve 
the integrity of the Union, and by the paramount duty we owe to mankind, 
to illustrate the peacefulness, the efficacy, the benificence and the wisdom 
of Republican Institutions. 

That legislation is unwise which is exclusively devoted to enterprises of 
great moment, and overlooks measures of obvious, but common utility. 
The present condition of our highways has resulted from the necessity of 
constructing roads over an extended surface, with the scanty means and 
efforts of a sparse population. But this inconvenience has in a great 
measure ceased to exist. The labor expended upon our hifjhways is a 
grievous tax, and j'et our roads are scartely improved The summer 
repairs accomplish little more than restoring them to the condition they 
maintained before the injuries of the winter season occurred. The evil lies 
in a misapplication of the labor assessed. Your experience in regard to 
this subject, is sufficient to convince you of the necessity of reform, as well 
as to suggest the most effectual measures for its accomplishment. 

« # ¥^ * * 4e » 

The aggregate of loans made for the construction of canal? now in pro- 
gress, is $2,615,182 84, to wit, for tl>e Black River Canal $613,076 29, 
and for the Gennessce Valley Canal $2,002,106 65. TKet^ \^a.N^\i^'^\s^ 
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paid on account of the construction of these canals $334,352 If, to wk, 
for that of the former $122,993 52: for that of the latter $261,559 60; 
and there remains on de}3ositc in the hanks, drawing an interest of fire 
per cent, (equal to that on tlie hmns) the halancc $2/^30,829 72. 

It is res[)ectfull/ suhmitted, that more perfect responsibility would bo 
secured if the term of otfice of Canal Commissioners should bo limited so 
as to brin^ them periodically before the appointing power, retaining tho 
provision for their removal at earlier periods, if the public interests should 
require. Of the @1,481,602 canal tolls received, $104,645, about ono- 
fourteenth part is expended in payment of Inspectors, Clerks, Collectors, 
and Tenders of Locks. And the sum of $639,714, almost one-half, is con* 
sumed in these payments and repairs. It scarcely admits of doubt, that 
the system is capable of such revision as would reduce these heavy ex- 
penses, and proportionally increase the nett revenues of our canals. The 
compensation of the Supenntendents and Collectors ought to b% fixed by 
law, instead of being left to the pleasure or caprice of the Canal Comoiis- 
juoners, or the Canal Board. 

With the extension of our internal improvements, there has been anim- 
mense and unlooked-for enlargement of the financial operations and the 
official power and patronage of the Canal Commissioners and the Canal 
Board. These operations are conducted, and this power and patronage 
exercised and dispensed with few of those requi^'ements as to accounta- 
bility and publicity enforced with scrupulous care in every other depart. 
I ment of the government. So inconsistent and unequal are the best efforts 
; to maintain simplicity, uniformity and accountability throughout the va- 
» f ious departmentSjthat a greatly mysterious and undefined power has thus 
grown up unobserved, while the public attention has exhausted itself in 
narrowly watching the action of more unimportant functionaries. It is a 
proposition worthy of consideration, whether greater economy and effi- 
ciency in the management of our present public works would not be se- 
cured ; a wiser direction given to efforts for internal improvement through- 
out the State, and a more equal diffusion of its advantages be effected by 
constituting a Board of Internal Improvements, to consist of one member 
from each Senate district. This board might be divided into two classes, 
the term of one of which should expire annually. It should discharge all 
the duties of the present Canal Board ; should audit all accounts, have 
' the general superintendence of the Canals, and all other public works, 
with powers of investigation in regard to those in which the State has an 
interest by loan or otherwise ; report upon all special applications for sur- 
veys or aid, and annually submit a detailed statement of its proceedings of 
the Legislature. It is the worst economy to devolve upon officers consti- 
tuted for one department, duties appurtenant to others. Its universal re- 
sults are diminished responsibility and diminished efficiency in both the 
principal and i ncidental departments. 

The aggregate of tolls, including rents of surplus watsr, collected on 
all the canals during the last fiscal year, was $1,481,602 41. The cost 
of repairs and of the collection of tolls on all the canals was $639,714 32, 
which deducted from the receipts, leaves the nett proceeds from tolls, for 
the year, $841,888 09. The cost of repairs and collection during the lasc 
year exceeds that of the previous year $30,806 69. The nett revenue of 
the last fiscal year exceeds that of the preceding $123,085 25. 

The income of the Erie and Cham plain canal fund from all sources, 
including the interest on $2,259,834 65, (the sum set apart to pay the. 
remaindtrof debt contracted on account of the Erie and Champlain canals) 



Procecdi/igs ofihe State Convention. H 

is 81,553,136 34. Of this amount there have been expended as follows : 
For repairs of the canals $443,05 S ($4 : of which were expended by 
superintendents of repairs $365,061 95, and hy the Canal Coinmissioners 
$93,396 69; for interest on the debt $129,374 05, und sundry payments 
$26,892 65, leaving the surplus revenue of the canal fund fur the last year 
$947,811 50. 

The Canal Commissioners have expended in the last fiscal year for' the 
enlargement of the Erie Canal $1,101,001 80. They boirovved under 
the act of April 18, 1838, including the premium, $1,005,050, leaving an 
excess of expenditure over the amount loaned of $165,951 80, which was 
paid from the surplus, and leaves the nett surplus of the E ie and Cham- 
plain Canal fund/after paying all charges, $791,859 70. 

The amount af tolls collected on all the lateral canals is 858,264 76* 
This amount exceeds the aggregate of the preceding fiscal year §12,979 
58, and falls short of that of the year which ended on the 30ih September, 
1836, before the navigation of the Chenango Canal, $2,531 42. The 
deficiency in the income of all the auxiliary canals to meet the expenses 
of repairs and of collection of tolls, and the payment of interest on the 
debt 'Contracted for their construction, is $220,160 59; which amount, 
deducted from the aforesaid nett revenue of the Erie and Cbamplain canal 
fund', leaves the nett revenue of that fund, after paying all charges upon it, 
and the deficiencies of all the auxiliary canals $562,699 11. ^ 

The deficiences of the several lateral canaU are as follows: Of the - 
Cayuga and Seneca Canal $15,517 G2 ; of the Crooked Lake $10,37 55 ) 
of the Oswego 64,460 70 ; of the Chemung 29,833 11, and of the Che- 
nango $119,311 61. The aggregate of tolls collected on all the cahi»ls 
during the last fiscal year exceeds that of the previous year by the sum of i 
$154,821 51, and falls short of that of the fiscal year which ended on the 
30th September, 1836, $120,173. But the tolls collected on all the canals 
during the season of navigation in the year 1838, exceed those of the same 
season in 1837, by the sum of $297,565, or 23 per cent. Of this excess 
$130,788 97, or 44 per cent., is upon ascending, and $166,766 P3, or bG 
per cait., upon descending freight. This estimate is made upon data 
which may be assumed as substantially correct, although it is to be under- 
stood as not precisely accurate. This comparison, while it demonstrates the 
severity of the pressure which has recently visited our State, not only 
furnishes cheering evidence of returning prosperity, but gives assurance 
of the constantly increasing productiveness of our System of Internal 
Improvements. 
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Joseph E. Bloomfield, in behalf of the committee of ten, appomted at. 
the previous sitting of the Convention, then made their unanimous 

REPORT. 

Whereas, the growing interests of tliis T tute require the timely provision 
of means to give eflScient aid to the dev. lupement of the resources of our 
vast interior : And whereas, it is inipoitant that information on the sub- 
ject be collected and disseminated among the people of this State : And 
whereas, it is believed, that we have among us public spirited citizens, 
willing to devote an adequate portion of their time to promote plans 
/ which would be calculated more rapidly and tfTectually to realise the 
Vast resources which are yet but partially brought into action ; ihereforef '' 



> 
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IG Preserving Scythes^ Sfc, from Ruet, 

Resolved, That it is recommended to form a Siate Society for the 
Promotion of Inte>'n,al Improvements^ «in«l that this Coiwenrion, at its 
adjourned inf-etiug, adopt means to or<;janize the same : the d-ny of wiiich 
society shall he, to collect and diirusesnch information as may be deemed 
of public utility. 'V\\^, society shall consist of a member from each county 
in this State, who shall appoint such oflicers and agents, and adopt such 
by-laws and re<iulati(>ns, as they may deem necessary. 

Kesolved, That to enable tlie society to execute its functions, each 
county in this State be requested to form therein a County Society of 
Improvement, which Society shall, at its stated meetings, propose plans 
of public utility to the State Society, and shall raise such sums by sub- 
scriptions, as the friends of Internal Improvements njny find it proper to 
subscribe, to defray every expense incidental to cany into eifcct the ope- 
rations of the State Society, and to remit the amount of such funds to the 
Treasurer thereof. 

Resolved, That the State Society petition Congress to appropriate 
means to improve the Atldntic and Lake frontiers of this State, for naval 
and commercial purposes. 

Resolved, Thdt it is earnestly recommended to tlie people of this State, 
to take early nie..sures for the construction of a Ship Canal around the 
Falls of Niagara, by an application to the State Legislature, or Congress. 

Resolved, That the members of Congress from this State, be requested 
to urge upon the consideration of that body the propriety of allowing 
foreign goods to be transported across the territory of the United Slates, 
under proper regulations, to the provinces of the Canadas. 

Resolved, That in carrving out the> views of this Convention all local 
and sectional jealousies should he deprecated, and ilmt the people of thii 
State owe it to themselves to direct their combined energies to the speedy 
completion of u\\ the great works of Internal Improvement, tending to 
facilitate the intercourse between the difierent sections of this State with 
each other and with tho other States. 

It was then Res< Ived, That the report be laid on the table for the con- 
sideration of the Convention at their adjourned meeting, and the commit- 
tee be dischariied. 

It was then Resolved, That this Convention do adopt the fifth resolu- 
tion reported by the Committee. 

The following resolution was then presented by Mr. Coprland, and laid 
upon the table: '* That it be very respectfully recommended to the 
Legislature to cause a topographifal, and, if of sufficient importance, a 
geological survev of the State, or as much of it as may not already have 
been surveyed, for the purpose of having before ihem such information of 
a definiie chnracfer as will enable them^o form a just estimate of the 
wants of every section of the State." 



Preserving Scythes, fyc.^ frovi Eiist, — To preperve scythes, reaping 
hooks, and other steel tools from mst, aOer the season for using them, 
wipe them clean and dry, and hold them before the fire, and keep drawing 
them backwards and forwards nniil warm enough to ineli wax; then take 
some bees' wax and rub it all over. A half- penny worth of wax will be 
sufficient for a scythe. Then pnt it a dry place, bnt not warm; it needs 
no other coverinfl:. The nsnal method is to wrap a hay band round ; but 
in winter time thi.^ naturally contracts moisture, or ibe damp air strikes in 
betwixt the folds of the hay-band. — Fanner's Magazine, 
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Engineer* s Report to the New* York and Jilhany RailroAd Company, — 

E. F. Johnson, Chief Engineer. 
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To the President and Directors of the New-York and Albany Railroad 

Company:— 

Gentlemen — The following statement of the results of the sunreya 
made between the cities of New- York, Albany and Troy, for determining 
the route of the New-York and Albany Railroad, is respectfully sub- 
mitted : — 

The route, as surveyed, commences on the north bank of the Harlem 
river, at a point from which a convenient entrance may be made into the 
city of New- York, either by the Harlem Railroad, or such other route as 
may be preferred. 

From thence it proceeds north, through the county of Westchester, 
occupying for the first 35 miles nearly middle ground between the Hudson 
river and the waters of Long Island Sound. 

From the North line of Westchester county, it passes through the 
Eastern part of Putnam and Dutchess counties — through the centre 
nearly of Columbia county, thence to the town of Greenbush, opposite 
Albany, and also to Troy, in Renssalaer county. 

The profile of the route presents two principal summits, one near the 
centre of Westchester county, the other in the North East part of 
Dutchess county. 

The lowest point of depression between the two is situated in the 
valley of the Croton river. 

The ascent to, and descent from these summits is very gradual, not 
exceeding, at any one point, 30 feet per mile,* the steeper grades being 
confined to about four-tenths of the distance. The remaining six- 
tenths varying from a level to 25 feet per mile. 

The average rate of ascent and descent to and from these summits, is 
as follows : — 

Harlem river to first or lowest summit, 26 miles, 16 feet per mile, 
ascending. 

First summit to the valley of the Croton, 12 miles, 20 feet per mile, 
descending. 

Valley of the Croton to second summit, 54 miles, lOJ feet per mile, 
ascending. 

Second summit to the Hudson river at Albany, 48-7 miles, 16 feet per 
mile, descending. 

The line from the Harlem river traverses successively portions of the 
vallies of the Bronx, Croton and Ten Mile rivers, the latter of which is a 
tributary of the Housatonic. It traverses also the vallies of Ancram 
creek, and of Cline Kill, a branch of the Kinderhook creek. From thence 
it passes over the Kinderhook and Schodac plains to the termination 
oppositp Albany. 

The course of the line, as will appear by an examination of the map, 
(which has been executed, on a large scale, by Mr. E. S. Coe,) 

♦ The line <»f the survey terminates ot the upper ferry, opposite Albany. If the lower 
ferry is selected as the place of terinination, the maiimum grade will prohably be somewhat 
iacreascd at that [Hiint, and the total distance lessened about two-thirds of a mile. 
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is qOlt direct — there being but one departure from a generally Ktraiglit 
course. This deviation occurs in Columbia county, by which the line at 
that point is thrown in nearer to the Hudson river, a circumstance 
deemed rather favorable than otherwise, as it ailbrds the meuns of con- 
necting by a very short line with the Catgkill and CauRJoharie Railroad, 
and also with the city of Hudson ; while at the same time the route 
inclines in its course south, sufficiently near to the boundaries of Con- 
necticut and Massachusetts, to secure to the road the travel and business 
from the Western portions of those States. 

The whole distance by the line, as surveyed from the City Hall in 
New-York to Albany, is 147-71 miles ; no greater, it is believed, than the 
distance between the same points by the channel of the Hudson river* 
Notwithstanding, therefore, the route is situated, for most of the dis- 
tance, from 15 to 25 miles from the river, the course which it pur- 
sues is quite as direct as by the river, a conclusion confirmed by 
the fact that the radii of curvature upon the line of the Railway are 
large,, exceeding, with two exceptions, 1,500 feet, so large as to occasion, 
from considerations of safety, no necessity for any material reduction 
in the speed, in respect to straightness, it is ascertained that the propor- 
tion of straight to curved line is as seven to three — only three-tenths of the 
entire distance being curved. This is only six per cent, greater than 
the proportion upon the Utica and Schenectada Railroad, which is 
straighter than the majority of Railroads in the nonhern section of the 
Union. 

The traveller upon the Hudson river, or by the post road on its eastern 
side, derives no correct idea of the true features of the country as they exist 
along the proposed route of the Hailroad. 

The highlands which appear so formidable from the river, are inter- 
sected by the Railroad in their north-easterly course into Massachusetts 
/ and Vermont, 50 miles from the place where they are divided by the 
. Hudson river, and are there passed through a depression elevated 769 
feet above tide, being the highest of the two principal summits to which 
reference has been made. 

The deep ravines and precipitous banks which appear in many places 
along the eastern slope of the Hudson river valley^ and which from their 
unfavorable direction, would present serious obstacles to the construction 
of a Railway in the vicinity of the river, are all avoided by tlie line as 
surveyed. 

The maximum grade of 30 feet per mile upon the road can be over- 
come with locomotive steam power, at a speed of 12 milts per hour, with 
tt load of IrOO to 150 tons, equal to that which can be conveyed on a level 
at 20 miles per hour. As it is seldom, however, upon roads doing a large 
passenger business, that the engine is loaded to the full extent of its power, 
the average velocity in ascending the maximum prade will probably not 
fall much short of the velocity upon the level. Whatever is lost, will be 
easily made up upon the descending portions of the line, which are not so 
much inclined as to make it unsafe to take advantage of the aid afforded 
by gravity in compensating for the diminution of the velocity upon the 
ascending portions. 

It is a very favorable feature in the profile of the road, when consi- 
dered in reference to the expense of transportation upon it, that the bulk 
of the transportation occurs upon the longest portion south of the highest 
summit, where the line has a general average descent to New-York city, 
of about eight feet per mile, in a direction favorable to the preponderance 
in the trade. 
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The character of the road in respect to the maximum grade, wMch 
limits the load of tl:e en^ne, will be better understood by a compariaon 
wiih other ruails whicli are in operation, as general tbroughfares oif trade 
and travel, 'i lie maximum grade is 20 per cent. Wm than upon the 
Boston and Providence ro«id ; 1*2 per cent, less than upon the Stoniogton 
road; 33^ per cent, less than upon the Camden and Amboy road ; 40 
per cent, less than upon the Philadelphia and Columbia road ; 25 per 
cent less than upon the Harlem road, where steam power is used. No 
greater than upon tlie Boston and Worcester, Auburn and Sjrracuae, 
New Casde and Frenchtown. and New Jersey roads. Only eight feet per 
mile greater than upon rite Utica and Schenectada road, and only the 
same amo^mt greater than the maximum gnide on what is usually termed 
the level portion of the Mohawk and Hudson road between the inclined 
planes. 

It is, I conceive, an important feature in the New.Tork and Albany 
roMd, that it is located wholly within the limits of New- York. It had 
l>eeii supposed from representations, in which great confideoee wnf 
placed, previous to the examination made by BIr. Morgan oo the ngrthem 
portion of the line, that a route for a railway could not be fbond within 
the limits of the State, ivithcut encountering an elevated summit, to pass 
which would require the construction of a tunnel, or a resort to inclined 
planes, either self-acting, or operated by horse or stationary power. 
Under tliis impression, attention was directed to a route passing through 
a portion of Connecticut and Massachusetts. By this latter route, the 
distance and ex|>ense, and acclivity of grades, would have been consider- 
ably increased, c(>m pared with the line as now surveyed. By avoiding 
this route, from 35<i to 'ISO feet vertical rise is saved in the elevation of 
the main summit ; and the line is relieved from the expense and embar- 
rassment attendin<r its construction and operation, consequent upon ita 
being composed of difl'erent portions located in three different Statei, 
under the auihoritv of charters obtained from each. 

Pursuing as the line does in its course from New- York to Albany, a 
succes!»ion of vailies for must of the distance, and for the remainder tra- 
versing the comparative level surface of the Kinderhook and Schodae 
plains, great facilities exist for the construction of a cheap and permanent 
road. Although there are a few points requiring more than ordinary 
expenditure, one in descending from the level of tlie Schodae Plains to 
Greenbush, another small portion in the towns of Ghent and Claverack, 
and another in Westchester county ; yet, there are none requiring exces- 
sive expense, such as are frequently met with upon public works of 
a similar character. I allude now to tunnels, either in earth or rock — 
deep and extensive excavations through rock, long and heavy embank- 
ments, d^c. The streams also are not large, and with the exception of 
the Harlem river, require no ex(>ensive bridges, or heavy slope walls to 
protect the road from injury by floods. 

Stone for the masonry and tirober for the sills and cross ties of the super- 
structure or rail track, including most of the materials necessary for the 
construction of the road, with the exception of the rail plates and raii 
timbers, can.be obtained of an excellent quality from the section of coun- 
try through whicli the road passes. The iron for the rails or rail plates 
being imported free of duty, is procured at less expense from abroad. The 
rail timbers, should the plan of construction require them, can be obtained 
either from the South or from the North and West The line of the road, 
for most of the distance, passes over the more level groimd near the boC- 
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toms of the vallies. South of the main summit, limestone, and granite, 
and gneiss rock, is encountered occasionally in the excavations ; north 
of that summit, slate rock is met with in several places. The excavations 
in earth are composed principally of gravel, sand, and loam, the two first 
predominating over the last. 

The excavation on the whole line is very similar in its general charac- 
ter to what appears on the six miles which have been put under contract 
near the Harlem River, and which for the grading and masonry for a sin- 
gle track, will not exceed, according to the terms of the contract, $5000 
per mile. 

A detailed estimate of cost of the whole line will be found embraced in 
the annexed reports of Messrs. J. I. Shipman and R P. Morgan, Resident 
Engineers — by which it appears that the clearing, grubbing, ditching, 
grading, masonry, bridging and fencing upon Mr. Shipmau's division, 
embracing the county of VVestchester 42.38 miles, amounts to, including 
ten per cent, added for superintendance and contingencies, $508,753 16 
The scunefor the portion surveyed by Mr. Morgan, extending 

from the north line of Westchester county to Grecnbush, 

opposite to Albany, u distance of 9S 1-3 miles, amounts to 907,253 60 

Total for the whole line, . . . . . . $1,416,006 76 

Givmg per mile, .... $10,06330 

For the railway or superstructure for a single track, the cost 
per mile for timber rails, surmounted by iron plates, of tlie 
proper thickness, with a timber foundation, similar to the 
Utica and Schenectada Railroad, will amount to $5300, or 
for 140.71 miles, $745,763 00 



Total, .... $2,161,76976 

Add for turns out 10 percent., . . . 216,176 98 

Total for grading and superstructure for 140 71 miles, . — — 
Or per mile, $16,899 63 $2,377,946 74 

This estimate does not of course include the expense of lands, and 
damages to buildings, neither does it embrace any of those items which 
belong to the transportation account, such as warehouses and fixtures at 
the depots, engine houses, engines and carriages. 

Should an entire ironra^il be adopted, the cost will be enhanced about 
$3600 per mile, and should it be determined to grade for a double instead 
of a single tracks the cost would be still further enhanced about $2100 per 
mile. 

On this subject. I would remark that the capacity of a single track rail- 
way for transportation, when provided with suitable turns out, is very 
great This arises in a great measure from the degree of perfection which 
has been attained in the construction and operation of the locomotive en- 
gine, by which its powers for traction and speed are so well understood 
and regulated, that its times of arrival and departure, and of passing par- 
ticular points upon a road with grades as favorable as the N.YoA 6^ Albany, 
can be determined with a great degree of precision. 

As it regards the probable revenue, data cannot be obtained for form* 
ing as correct a statement as in the estimate of the expense. It has 
been already stated that the route of the Mew York and Albany Railroad, 
passes for some distance near to and parallel with the west line of Con. 
necticut, and near the south west part of Massachusetts. 

The counties through which the route passes, viz : Westchester, Put- 
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nftm, Dutchess, Columbia, and Van Rcnssalaer, are among the richest in 
agricultunii, manufacturing and mineral resources in the Sta'e. They 
also contain a very dense population, numbering according to the last 
censu s in the aggregate 197,-iOC inhabitants, equal to one tenth part 
nearly of tiie population of the state. 

If to this be added the population of the counties of New York and 
Kings at the South, and Albany, Schenectada, Saratoga and Washington, 
at the North, all of which are in the immediate vicinity of the route, and 
will furnish to it more or less business, the aggregate is 652,782, equal to 
the one third part nearly of the whole population of the state. The pre- 
coeding is exclusive of those portions of Connecticut and Massachusetts, 
situated near the route, and which, if they do not present so dense a 
population, are rich in manufacturing and mineral resources, embracing 
in addition to many valuable beds of iron ore, the finest marble region in 
the United States. 

The position of the main line of the Road is such that branches can 
easily be extended into the western part of Connecticut and JVlassachu- 
setts to connect with the line of Eastern rail roads from New Haven and 
the Great Western railroad froni West Stockbridge, to Springfield and 
Boston. These lines of railroad are now partially in operation, and will 
soon be completed. The line from Boston to Worcester has been for 
some time in operation. From Worcester through Springfield, to the west 
line of Massachusetts, it is now mostly under contract, and will speedily be 
completed under the efficient aid aftbrded by the state of Massachusetts. 
From Springfield to Hartford, along the Connecticut river valley, surveys 
are now being made, and as the distance is short, and the ground favor- 
able, the time cannot be distant when this portion will be in a course of 
construction. From Hartford to New Haven, the line is one half in 
operation, and the remainder under contract, and public attention is now 
being directed to the construction of the only remaining fink required to 
complete the chain of coastwise railway communication from Maine to 
Carolina, — I allude to the portion between New Haven and New York. 
The navigation upon the Sound from New York^to New Haven, and 
intermediate places, being generally safe and available mo«t of the year, 
renders less necessary, perhaps the immediate construction of this line, 
but that it will sooner or later be opened, and if properly located, will 
occupy some thirty or more miles of the New York and Albany railroad, 
there is not, from the best information I have been able to obtain, much 
doubt. 

In a communication made to the President and Directors of the New 
York and Erie Railroad Company during the last session of the Legisla- 
ture, I urged the necessity in view of tlie great and constantly increas- 
ing importance of New York City as the leading commercial emporium 
of the union of continuous lines of railroad extending from the city to 
the northern and western lakes, and to the navigable waters of the Ohio. 
The New York and Albany railroad holds a prominent rank in this sys- 
tem, being the main stem or trunk to the branches leading north and 
west to the lakes, along one of the greatest thoroughfares for trade and 
travel in the United States. 

These branches are now nearly perfected ; but one link is wanting 
from Saratoga to Whitehall, to complete ihe connection with Lake Cham- 
plain. One only from Ulica to Oswego to complete the connection with 
Lake Ontario, and if we except the Utica and Syracuse and Auburn and 
Rochester railroads, which are both in a course of construction, one link 
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only is wanting from Batavia to Bufililo to complete the connection with 
Ljike Erie. 

The inquiry will naturally be made as to how much of the business 
furnished by these branches will be contributed to the New York and 
Albany road. There cannot be nuicli doubt that during the winter sea- 
son the New York and Albany road is destined to become the main chan- 
nel for the immense travel and trade of the country west and north of 
Catskill antVAlbany, including both the Canadas, with much to the east 
of those places, embracing the western portions of Connecticut, Massa- 
chusetts and Vermont. 

During the season of navigation upon the Hudson River, the bulk of 
this business will, it is presumed, continue as heretofore, to be borne 
upon its bosom. Considering, however, the vast accumulation of the 
business and travel between New York and Albany at this season, it will 
not be unreasonable to assume that some portion of it will be diverted to 
the railroad, more especially if a saving in lime is effected, as it easily 
may be upon the Railroad, of from two to four hours, compared with the 
time hitherto occupied by the fastest boats in passing between New York 
and Albany. # 

To the accessions from this source must be added the way travel and 
trade, which, for so extended a line, passing through so populous and 
wealthy a region, must of i' self afford a revenue sniRcient nearly to sus- 
tain it. For important information upon this subject, of a satistical 
character, I refer to the Report of the Executive Committee, recently 
made, and also to a pamphlet containing valuable "facts and sugges- 
tions," illustrative of th^i importance of the l^itw York and Albany Rail- 
road, by W. C. Redfield, Esq., of New York city, a gentleman who has 
contributed largely to promote the cause of internal improvements. 

Perhaps no more satisfactory opinion can be formed of the business 
prospects of the New York and Albany Railroad, than by a comparison 
with the Utica and Schenectada Koad, which forms a part of the same 
line to the lakes, the stock of which ranks among the most stable and 
valuable of any in the market. 

During the season of suspended navigation on the Hudson, it will be 
obvious, from what has already been stated, that the business upon the 
New York and Albany Railroad will probably be greater than upon the 
Utica and Schenectada, as it will receive in addition to what is furnished 
by that road, all that will naturally concentrate upon it from the North and 
East. In addition to this, the New York and Albany Road possesses 
the privilege of carrying freight, which has thus far been denied to the 
Utica and Schenectada and other roads in the vicinity of the Erie canal. 
That this restriction, under a more enlightened view of the subject, will 
be removed, so as to permit the Utica and Schenectada, and the other 
Yoads mentioned, in the same line, leading west to Buffalo, to carry 
freight free of tribute to the State, I do not doubt; and have as little 
doubt also, that when the restriction is removed, and the line of Railway 
is completed to Buffalo, with the necessary arrangements for carrying 
freight, that even during the season of navigation, notwithstanding the 
cheaper transportation by the Canal, merchandise will be tiansmitted by 
the Railroads to a very considerable extent. This opinion is based upon 
the circumstance that to the States and Territories west, rapidity of tran- 
sit is of the greatest importance, as is evinced by the fact that the Steam, 
vessels upon the lakes, notwithstanding the charges are higher than in Sail- 
vessels, are now doing the greater portion of the freighting business. 

The New York and Albany road, situated as it is, from fifteen to twenty- 
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five miles from the Fludson river, will command in summer, as well as la 
winter, an amount of freight which will add greatly to its revenue. 

That freight can be transported upon Railroads at all seasons, with little 
danger of interruption, is now satisfactorily proved. 

On several leading Railroads in the country, particularly the Boston and 
Worcester, and- Philadelphia and Columbia, both of which are great 
thoroughfares for travel, the total annual receipts from freight are ntarly 
equal to the receipts from passengers. 

With an equal amount of business, the cost of transportation per ton, or 
per passenger per mile, will be itss upon the New York and Albany, than 
upon the Utica and the Schenectada road, in consequence of the greater 
length of the former. The superiority of the latter over roost other roads, 
is, owing in a great degree to the economy in transportation, resulting 
from its great length, 78 miles, bein^ the longest Railroad in operation, 
with the exception of the Philadelphia and Columbia, in the Northern 
States. A very limited addition to the number of engines, carriages, 
superintendents, &c., on the Utica and Schenectada Railroad, would 
probably suffice to do an equal amount of business upon the New York 
and Albany road The intelligent Directors of the Utica' and Schenec- 
tada, and Utica and Syracuse Railroads, appear to be fully aware of the 
importance of this fact, as I understand that an arrangement has been 
made, by which the engines and carriagesof the former company are to 
traverse the whole extent of both roads, 131 miles, an arrangement which 
I do not doubt, will be of great advantage to both companies. The 
superiority which long lines of railway possess over short ones, in the 
economy of transportation, is abundantly manifest in the experience upon 
the Mohawk and Hudson Railroad — it having been ascertained that the 
cost of transportation upon that road, exclusive ol the expense of station- 
ary power at the inclined planes, is but little less than the total cost for a 
level road of twice or perhaps three times the extent. 

Upon the Utica and Schenectada Rail road, as upon most other foads, 
the way-travel forms a prohiinent part of the business which is transacted 
upon it. In the year 1837, the number of /^row^/t-passengers on this 
road, amounted to 79,000; and the number of M7fly-passengers to 60,000. 

Upon the New York and Albany Railroad, the intercourse between all 
parts of the line and the city, will necessarily be frequent, from the 
contiguity of the latter, and as it has a greater population in proportion to 
its length to sustain it, it is reasonable to infer that the way travel will be 
in a corresponding degree augmented. 

Isolated Railroads, limited in extent, do not afford facilities sufficient to 
induce travelling to any great extent in winter. In proportion, how- 
ever, as the Railroad system is extended, the travel will be increased, 
particularly in winter, in consequence of a large portion of the popu- 
lation being more at leisure at that sea'-on. Every new road that is 
constructed where there is no direct c jilision, adds to the business of 
those already in operation. 

The population of the country is' rapidly increasing; this is another 
important cause operating to increase the travel and business upon 
Railroads. 

The New York and Albany Railroad is likewise essential to the rapid 
transmission of the mail at all seasons, and as affording a cheap and easy 
communication from the capital of the State to New York city, and inter- 
vening places, during the session of the Legislature. 

The preceding are some of the more important reasons for supposing 
that the New York and Albany Railroad, when completed, will take a. 
Jiigh rank among the leading public works of vI\g ^V^\^. 
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Important as this work is, in continuing to tlie civ of New York the 
chain of Railroad communication, now so nearly perfected, from Albany 
and Troy, North and West to the Lakes, it is desrrvinjj df pnrtirular 
attention and support, by all who are interested in the jjrowth and pros- 
perity of the city. This attention and interest is more particularly 
demanded at the present time, in consequence of the efforts making to 
reach Albany by Railroads, from other *ea- ports in the states of Con- 
necticut and xMassachu setts. 

1 cannot better, perhaps, close this report than by quoting the following 
from the communication to which I have already alluded, as having been 
but recently made to the President and Directors of the New York and 
Erie Railroad Company : 

" While other cities upon the sea-board, Boston, Philadelphia and 
Baltimore, have opened to themselves railway communications, extending 
into the interior, by which supplies of provisions, fuel, ^c, can be pro- 
cured at all seasons, New York is, as yet, unprovided with any such 
communication. 

' **From the period of the closing of the canals to the opening of the 
navigation in the Spring, embracing more than one-third of the icar, she 
IS dependent mainly for her supplies upon the accumulation during the 
season of navigation, and the contributions of the adjacent country, which 
are usually reserved to the period when they will command the highest 
prices. 

•* The opening of a continuous line of Railway, leading into the fertile 
regions of the interior, will remedy, to a very considerable extent, this evil, 
and serve to prevent the existence of ihose monopolies which so easily 
•pring up under the present limited sources of supply, and which will 
continue to be more severely felt in proportion as the population of the 
city and the adjacent county is augmented. 

*' The great interest possessed by the city of New York in the construc- 
tion of the New York and Albany Railroad, necessarily induces a recip- 
rocal interest on the part of those portions of the interior of the State, 
which are so situated as to be able to avail themselves of the road when 
constructed. 

**The benefits accruing to those portions, in being able to communicate 
with the city at all seasons, with the great additional value which the road 
will impart to the lands and other property wherever its influence shall be 
felt, cannot, from their magnitude, be easily calculated. Asa public 
enterprise, in this view alone, it will richly repay ito the people of New 
York, any favors it may receive it their hands, in aid of its construction." 

EDWIN F.JOHNSON, 
Chief Engineer of the New York and Albany Railroad. 

New YoRX City, December, 1S33. 



Souihcrn Division — Report of J. I, Shipman. 

Office of the New- York and Albany Railboad Co. 

December 28, 1838. 

To E, F. Johnson^ Esq, Chief Engineer N, Y. S^ S, R. R, : — 

Sir — I have the ])leasure to present to you a report, or general des- 
cription of the operations of the Engineer Department on the lower divi- 
sion of the New- York and Albany Railroad, with maps and profiles 
illustrating the same, also a detailed statement of the various grades and 
curves upon one of the principal routes examined ; together with an 
approximate estimate of the cost of graduation and masonry. 
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The survey of the lower division was commenced on the 14th of July,- 
1836, at a puint on the northern hank of Harlem river, nearly opposite the 
termination of the Fourth Avenue of the city of New- York, in which the 
Harlem Railroad is locitled. From thence it was continued in a nor- 
therly direction to the valley of Mill Creek ; crossing this stream, about 
two miles from the Harlem river, with a culvert of twelve feet span, and 
thence along its eastern hank to its source, a distance of four miles. 

The general character of the valley of Mill Creek is favorable for the 
economical construction of a railroad, being, with the exception of a little 
rock cutting on the Eastern face of the ridge near Harlem river, chiefly 
composed of sand and gravel, and admitting of a very moderate grade^ 
with curves of large radii. 

From Mill Creek Valley, the route crosses the dividing ridge at an 
elevation of 22 04 feet above tide water, with a very moderate excavation, 
principally gravel, to the valley of the Bronx river, which it crosses upon 
a short embankment, and a bridge of twenty.five feet span, fourteen feet 
above the stream. From the latter point it continues on a generally 
direct course along the valley of the Bronx, a distance of twenty miles. 
This valley, near the stream, is composed of a broad level flat, three feet 
above the bed of the stream, averaging about five hundred feet in width. 
This bottom level or flat is skirled on both sides by a table land composed 
of gravel, and rising abruptly about thirty feet above the flat, averaging 
about two hundred feet in width. From this limit, the ground rises 
gradually on either side to an elevation above the stream, varxing from 
one to three hundred feet. Upon the table land mentioned, the line was 
traced ; the whole route admitting a moderate grade, averaging 17 feet per 
mile, and not exceeding 30 feet per mile. When rock occurs, which it 
does at a faw points, it is chiefly granite and gneiss. Two quarries of 
marble are found upon the ritlges above the table land — and stone for 
culverts and other purposes may be obtained within reasonable distances. 
Passing the dividing ridge between the waters of the Bronx and Kisto 
rivers, at an elevation of 443-5 feet above tide, by a moderate excavation, 
the route continues on side lying ground, northerly !o the plains of New 
Cdstle. From thence it follows t4ie valley qf Muddy Brook, by a descend- 
ing grade to the valley of Cross river, at Jay's meadow. This valley is 
similar in character to the valley of the Bronx; the Cross river is passed 
by a bridge of 40 feet span, elevated oO feet above*the water. From the 
Cross river, the course of the line continues very direct, and traverses a 
series of gravel knolls, with very moderate excavations, and embank- 
ments, to the valley of the Croton river, near the residence of J. H.Purdy, 
Esq., at which place it will be necessary to change the course of ihe stream 
for a short distance. Thence the line proceeds along the Croton river 
valley, crossing the Titicns river fifteen feet above the stream, on a bridge 
of 20 feet span, to the Pntimrn county line, being a distance of 42 383 
miles from Harlem, and 257*92 feet above tide. 

For the more perfect illustration of this route, T refer to the Map and 
Profile designated A. 

A line diverging to the left at station 1088, near Davis' Brook, in and 
following the valley of that stream to the valley of the Saw Mill river, and 
connecting with the route yet to be described, in the valley of that stream, 
was examined, and presents favorable features, which will merit consid- 
cration in deciding upon the final location of the road. 

A line diverging from the main route near Robbins' Mill, and passing 
through thev^lages of Mile Square, Bedford, Cross river and North Saleis\^ 
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to the Putnam county line, and connecting with tlic main line at ]\liir. 
town, 48 miles from Harlem, as also a line by wny of Hard scrabble to 
Doanesville, was carefully examined, and it 4:4 believed that the data 
necessary for a proper decision of the question of location in that quarter 
are fully obtained. 

A third deviation from tbe main line was made near Wliitlockville, in a 
more easterly direction, by the valley of Cross river, through Morih Salem, 
which completes tbe eastern portion of the survey. 

The western portion of the survey commenced at tbe same point on 
Harlem river, described in tins report, and continuinvr on the Nortii bnnk. 
of tbe river, passes up the valley of Tibbctt's brook, and forms a junction 
with a very feasible route, by way of Sprain brook, leading from the valley 
of tbe Bronx river, by an easy grade and light excavation, to the valley of 
the 8aw Mill river. This latter va'ley is ol* the same general character 
with the valley of the lironx, except that the course is less direct. At 
Unionville this line unites with tbe route from Davis* brook, 22 miles from 
Harlem. From this junction tbe route pnrsies the valley of the Saw JMill 
river to its source, and passing through the Dead JSwamp, and the valley 
oftheKisto, it reaches the sunnnit at Muddy Brook, and thence by a 
descending grade to tbe valley (»f Cross river, to connect with the central, 
or main line. 

The character of the central route, as to »rade and curvature, is ex- 
hibited in the following tables. It is upon this route only, and its modifi- 
cai ions, tliat the estimates of cost are presented, tlnTe not being time 
uQicient allowed to enter into a minute examination and calculation of 
the expense upon the other routes. 

Notwithstanding the distance from the Harlem river to the northern 
termination of the survey is only 43 miles, yet the whole extent of line 
surveyed, in making the examination, amounted in the aggregate to about 
two hundred miles. 

To Mr. A. A. Goodliff, my principal assistant, together with the other 
members of tbe corps, I am greatly indebted for the energy and skill 
which they evinced in the execution of tbe surveys. 

Respectfully submitted, 

J. I. SHIPMAN, 

licsident Engineer. 



Southsm Division, — Estimate of Cost of Graduation. 

Section, No. 1. 

Extends from Harlem River to the line between the towns of East 
and Westchester, being 6.632 miles. 

Excavi.tion and haulage, common earth, 

cubic yards, . ^ . . . 127.73S, a IS cts. 22,992 80 

Do. do. Rock, cubic yds. 4.000, « $1 00, 4,000 00 

Masonry in 8 culverts, *' »' 200, a §3 00, 600 Ol) 

Do. Road Bridge, 20 ft. span," *' 285, a 3 00, 855 00 

»* «' over Bronx, '* " 218, a 4 00, 872 00 

Superstructures do. . . . , , 720 00 

Excavation in pits, *• " 50O, a 30 cts., 150 00 

Fencing, . . '« rods, 2.184, a I 25, 5,225 00 

drubbing and cleMrin^r, " acres, 11 J, 675 00 

$36,089 8(*^ 
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SECTIOIf, No. 2, 

Extends from East an^ Westcheiter town line to the line between Scars- 
dale and White Plains, 10'227 miiei. 

Excavation and haulage of common 

earth, cubic yards, . . 318 172, a 18 cti. $57,270 96 

Do. do. Rock, cubic ydi. 35-000, a%\ 00, 35,000 00 

Masonry in 15 culvertu, . *' *' 667, a 3 OQ, 2,001 00 
Excavation in pits, . " " 600, a 30 cts. 180 00 

Orubbing and clearing, acrei, . • 28, 1320 00 

Fencing, rods, . 6545, a 1 25, 8,181 25 



$103,953 21 



Sectio.n, No. 3, 



(( 


1-082, a 3 00, 


3,246 00 


(1 


300, a 4 00, 


1,200 00 


<( 


270, a 3 00, 


810 00 


(( 


1-340, a SO cts. 


402 09 


• • 




740 00 


acres, 


15.J, 


712 50 


rodsj 


5-758, a 1 25, 


7,197 50 



Extends ffom Scarsdale and Wliite Plains town line to the line between 
Mount Pleasant and Newcastle, 8997. miles. 

Excavation and haulage common earth, 

cubic yards, . . '. 457-602, a 18 cts. 8^2,850 36 

Do. do. Rock, cubic yards, 14 208, a $\ 00, 14,2C8 00 

Masonry in 19 culverts, '* 

*' Bridge over Bronx, *' 

" Road Bridge, . " 

Excavations in pits, ** 

Superstructures do. 
Grubbing and clearing, 
Fencing, .... 

$110,866 36 

Section, No. 4, 

Extends from the line between Mount Pleasant and Newcastle to the 
line between Bedford and South Salem, 8-484 miiles. m 

Excavation and haulage common earth, 

cubic yards, .... 592-792, a IS cts. $106,702 56 

Do. do. Rock, cubic yards, 12,000, a $1 00, 12,000 00 

Masonry in 20 culverts, *« " 1-094, a 3 00, 3,282 00 

*' Bridge over Crow river «' 600, a 4 00, 2,400 00 

Excavation in pits, . . . 1»100, a 30 cts. 330 00 

Superstructure, . . . 760 00 

Grubbing and clearing, . . acres, . 14 J, 760 00 

Fencing, . . . rods, 5430, a 1 25, 6,787 50 

P $133,012 16 

Section, No. 5, •■":-;;i- 

Extends from Town Line, between Bedford and South Salem, to the 
Putnam County Line, 8-144 miles. 
Excavation and Haulage common earth, 

cubic yards, - . . . 382-067, a 17 cts , $64 951 39 

Do. do. Excavation, Rock, cub. yds. 2000 a $1 00 2,000 00 

Protection wall, " 500 a 1 00 500 00 

Maionrj in ten culrertSt *' 457 a 3 00 1,37100 
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C( 



(C 



" Bridge over the Titicus, '* 
" in two large culverts, 

fixcaration in pits, 

Superstructure to Bridge, 

Grubbing and clearing, 

Fencing, .... 



v*. 


Distance Miles^ 


1 


6-532 


2 


10-227 


3 


8-997 


4 


8 484 


5 


8144 



300 

222 

1,120 

• 
a 
Rods 


a 400 
a 3 00 
a 30 
• • . . 
teres 15 

5280 a $ 1 25 

8 
rioNS. 

Jlmount, 
836089 83 
103,953 27 
110,866 36 
133,012 06 

78,581 39 


4,200 00 
666 00 
836 00 
31000 
732 00 

6,515 00 


QE 8eC1 


78,581 89 


reneies, 

• 


$462,502 88 
. 46,250 28 





Add for superintendence and contingencies, 
10 per cent. .... 

$508,753 16 
Average per mile, 812,003 71 

Table of Grades, 

Gommencing at Harlem river, and terminating at Putnam County 

South Line. 



Distance from Har 
lem, in miles. 



0-45 1 

1-022 

1-514 

3-787 

4-772 

6-439 

8-749 

9-849 

10-607 

11-516 

13637 

15-379 

17-046 

25 909 

26 572 
30-549 
31306 

36 173 
36-968 

37 668 
39 126 
40-000 
40556 
42-383 



Length of Grades 
in miles 



1. 



Iiirlinatinii. 



454 
0-568 
0-492 
2-273 
0985 
1-667 
2310 
MOO 
0-758 
0909 
2-121 
1-742 
1-667 
8-863 
0-663 
3-977 
0-757 
4 867 
0-795 
700 
1-458 
874 
556 
1-827 



GrH(rt> jwr 
mile in f«*et. 



30 

15 

8 

25 

9 

15 

9 

30 
11 
27 

9 
29 
24 
26 

8 
30 
30 
20 
15J 
20 

80 



Direction. 



Level 
Ascent 
Descent 
Ascent 

do 
Level 
Ascent 

do 
Descent 
Ascent 

do 

do 
Descent 
Ascent 

do 
Descent 

do 

do 
Ascent 
Descent 
Ascent 
Descent 
Level 
Ascent 



Elevation nt change 
oF^rade ubovet:de 



5 000 
22 040 
14-660 
32 844 
57-469 



(( 



(t 



78259 
94 759 
87-987 
115-207 
188-564 
185 598 
170 571 
427-598 
443-510 
340-108 
334-152 
188-142 
211-992 
197-992 
220-591 
203-111 



IC 



«( 
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Camien and Amboy Branch Railroad, 29 

Recapitulation of Grades. 

2 677 mileg Level, 

7 765. '* Level to 10 feet per mile, 
6-745 '• 10 to 20 " " 

1648 '• 20 to 25 •* «* 

23-548 '» 25 to 80 •' '* 

Extent of curved line from 1432 to 6000 feet radius 3-431 mil. «. 
" " •• 6000 and over, 8050 " 



Total curvature, 6-481 " 

Straight line, 35 902 ** 



Total distance Southern Division 42,383 '^ 

To ba continued. 



Camden arjid Jlmhoy Branch Railroad, 

We wish every " Friend of Internal Improvement,'' would furnish ug 
with a statement similar to the following, in relation to works of which 
they can speak from knowledge : 

For th« Railrr>ad Journal and Mechanics' Magailne. 

Sir: — I will take the liberty, through the medium of your Journal, to 
state that the Camden and Araboy Branch Kailroad, between Trenton 
and New Brunswick, is completed, and has been in successful operation 
since the first instant. 

This is, perhaps, one of the most important works in the Union, 
forminoj a direct Railroad communicatiou between the two rival cities of 
New York and Philadelphia, connecting with the East Jersey Railroad at 
New Brunswick, and the Philadelphia arid Trenton Railroad, at Trenton. 

The road from Trenton to Kingston, is constructed on the south-eastern 
bank of the Delaware and Raritan Canal. At Kingston it leaves the 
Canal to the north, following the vaHey of Heathcotes brook, a distance 
of about four miles, to Long Bridge farm ; here it takes the valley of Law- 
rence brook, following it to Dean's mill pond, a distance of about 2} 
miles ; it here takes the valley, and crosses the table land to New 
Br,unswick. 

The grading of this road was commenced on the 4th of June last, beinsj 
only 6 months and 26 days before the entire completion of the work. 
This is unquestionably the shortest period ever occupied in constructing 
any Railroad of an equal length. 

The superstructure is composed of a T rail, the same as that used on 
the Camden and Amboy Raili-oad, 16 feet long, resting on 9 cross ties, 8 
of which are Oak or Chestnut, the joint tie being Locust, resting on 2 
stone blocks, which are under the rail, and firmly bedded in the ground ; 
the rails are connected together at the joints by a cast iron chair, which 
also prevents the rail from slipping. 

The distance from Trenton to New Brunswick, by this route, is 27 
miks, passing through a very pleasantly diversified country. 



30 American Loemmfiives in England, 

For the completion of the work, the puhlic are indebted to tbc 
scientific and enterprising Chief Enj:ineer, William Cook, Esq., bj 
whose untiring zea! and unremitting attention the work was so speedily 
finished. 

A Friend to Public F^iprovement. 



American Locomo lives in Enslaiid, 

It is with feelings of the highest gratification that wc place on record 
the order for ten large engines, to be made by our enterprising friend, 
Norris of Philadelphia, for the Birmingham and Gloucester Railway. 

On the receipt of one of JVlr. Norris's circulars, by the distinguished 
Engineer of this road, a correspondence was opened, which resulted in a 
<5ontract for seven of the class designated B, by Mr. N., and for three of 
a larger size than his class A. 

We understand that the first of these will be shipped on the 15th of 
February, and that the others will rapidly follow, probably at the rate of 
two a month. 

It is the intention of Mr. Norris to finish these engines in such a man- 
ner as to confirm the favorable opinion already existing of his work. 

No more triumphant instance of the degree of excellence attained in 
machine-making, in this country, could be given, and we predict thai the 
exportation of American Locomotives to England will soon be more com- 
mon than the importation of English Engines to this country. 



New Have a and Hartford Railroad. — We understand that this Road 
is now in successful operation as far as Meriden, IS miles, and it is 
intended to be finished to Hartford by the first of November next. 

The foute from Hartford to Springfield is now under examination, a 
distance of 25 miles, making a direct line of Railroad from Boston to 
New Haven. 

Extract of a Letter^ dated Augusta^ Ga. January 10, 1839. 

**The Georgia Railroad is now in operation a distance of 75 miles. 
The cost of the portion finished is about $1,000,000. Our income fiom 
the Road last month, $16,27 1, which is at the rate of 18 per cent, per 
annum. We shall have the Road finished to Greensborough, in March, 
when we expect our receipts will be $24,000 per month." 



The tolls collected at the Pennsylvania canals from the 31st of October, 
4837 to the 22d of October, 183S, amounted to $400,441 90; on the 
railway and locomotive power during the same period, $624,378 68.: 
making a sum total of $924,820 58, — Argus. 



MisceiUmeous. 31 

Railway Signal, — We have recently had an opportunity of inspecting 
a railway signal erected at the Grand Junction Station, Biriningimm, 
which, from its great simplicity, and tlie unerring certainty with which 
it conveys the requisite informaiion as to the state of the points to the 
drivers of h)comotiv'e engines, both by night and day, appears to be an 
invention liighly important, not only to the proprietors of railroads, but to 
the pubhc generally, as it will greatly tend to prevent those accidents 
which have occasionally occurred ni consequence of the points ('or shiints 
as they are called) being left in a wrong position. The invention con-^ 
sisls of two discs, about two feet in diameter, placed. at right angles, sur- 
mounted by a latitern showing four lights, but of three distinct colors, 
namely, two red, one blue, one white ; the discs are painted to correspond. 
This apparatus is firmly attach? d to the top of the eccentric shaft cm- 
ployed in moving the points, and consecpiently turns with it with 
unerring certninty, and can be seen at a great distance, aftbrding the 
enginemen or drivers ample time to govern the trains according to circum- 
stances. 



Railroad Sicitch — A young man of Morrisville, Bucks county, Pa., 
has invented a mode of changing the switch on the *tuin out' of a rail- 
road, by which it is said all accidents may be avoided. A Philadelphia 
paper thus describes it : — '\The management i^ left Entirely with the 
engineer on the enjrine, and not wiih a person at the lever, by which the 
switch is moved. So, if the railioad is in order, the engineer may direct 
the train of cars either way at fidl spccd,without the least danger of acci- 
dent. A small wheel, disposable at the pleasure of the engineer, touches 
the bar before the switch is reached, and immediately the track is opened 
to the direction desired." 



Raleigh and Columbia Road. — The subscribers to the stock of this 
Road assembled nt the office of the Ivnlri-^h and Gaston Company, on 
Monday last, for the p\irpose of organization. Col, \Vm. Robards, of 
Granville, was called to the Chair, and Weston R. Gales appointed Se- 
cretary. 

Judge Cameron, on behalf of the Commissioners appointed to open 
Books of Subscription, at Raleigh, made a written Report, slating t*hat 
three hundred thousand dollars had been subscribed in the Stock of said 
Company ; which being the amount required by Act of Assembly, to 
secure the Charter, and a majority of said Stock being here represented,, 
the meeting, on motion of E. B. Freeman, Esq. proceeded to eh ct, by 
"ballot, a President and five Directors to manage the concerns of the 
Company. The following gentlemen were found to have, each, a ma- 
jority of the whole number of votes cast, and were declared duly, elected^ 
viz. : George W. Mordecai, President ; Duncan Cameron, William Boy- 
Ian, J. W. Hawkins, Charles Manly, and T. P. Dcvereux, Directors. 

The Company then adjourned to meet again in this city on the first 
Monday in June, 1839. 



05==' The Iowa Gazette mentions that Government Engineers are now 
engag'id in survej'ing a route for a railroad from Milwankie to the Missis- 
sippi river, for which purpose an appropriation of $20,000 was made b j 
Congress at the last session. 



.^2 Notices. 

Railroad Divilmd. — The Psesident and Directors of the Richmond, 
FrediMicIvshiirg jukJ Potomac Kuilroad Company, oiii of tlie nett profits 
for the last six months, have declared a dividend of three and a lialf per 
cent. Wc are pleased to learn, (says ihe Richmond Compiler) tJiat the 
income for ihis period has been about 50 per cent, more than it was fur 
the same period last year. A year ago, the dividt'nd was only four per 
cent, for the preceding twelve months. Now it id three and a half for six 
months. 



tl)" We now present number one, of volume two, new series, of ih© 
American Railroad Journal ani 3Iec!i'inic^' Magaziat, to our readers, and 
solicit a continuance and increase of patronage. 

To those of our subscribers who have punctually performed their part 
of oiir mutual contract, we return our yarmest tfianks, for cnabhng us to 
continue our work in an improved form. If supported, we intend 
continuing to add to its value, by every exertion in our power. The 
character of a Journal depends so much upon its general distribution,, 
that our readers will find it as much to their advantage as to our own, to 
promote the circulation of the work. 

To those who {idLwe patronized \xs by reading our work and not paying 
for it, we have only to say, that, though we do it reluctantly, we arc 
obliged to discontinue sending to them. We have adopted the rule, and 
we shall not hereafter depart from it. Our means are not adequate, even 
if our inclination were, to a gratuitous distribution. 

It may be proper to remark, that our Clerk has no other guide, than 
the payment, or non-payment, for the last volume, in sending or stopping 
the next number. It may happen that some very good friends of ours 
may thus be stricken off our books We assure them that there is no 
unkind feeling on our part, and that they can very speedily resume their 
places on our books, by remitting the amount due, and for the ensuing 
year. 

We make these remarks, because we find that in a few instances of- 
fence has been taken at our sending a bill upon the cover. When the 
money is due, we send the bill, and place it in as conspicuous a situation 
as possible. If this needs apology, we do not feel disposed to make any ; 
but if, by any omission on our part to give credit for money received, or 
by losses in the mails, the subscriber is not credited on our books for 
money remitted, wc desire to be informed of the fact, that credit may be 
pven. 

(15=*» Mr. E. F. Johnson^s communication in reply to Mr. Detmold has 
been in hand several days, but it is necessarily omitted until our next 
number, to make room for his Report on the New- York and Albany 
Railroad. 
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Power of TracHon of Locomotive Engiiteu 

To the £ditorf of the Railroad Journal and Mechanics' Mag oaine— 

Gentlemen, — It is not without a due sense of the nngentlemanly 
character of Mr. Detmold^s last communication, in replj to mine, that he 
is again noticed. A regard for truth, and for whatever may serve to 
advance the profession of which I am a member, have prompted me to 
waive al] considerations of a personal nature in my present determination 
to again trouble the readers cf your Journal with an exposition jo£ the 
errors which Mr. Detmold has committed, and of the misrepresetitfttion*) 
of which I shall presently show he has been guilty. 

In my letter of April 7, to which Mr. Detmold has thought proper 
again to allude, I held the following language. ** As to the accuracy of 
De Pambour's formula, within the limits in which it may be considered 
properly applicable, although I believed it to be nearer the truth than 
appears on a more critical examination, yet I gave it as my opinion that 
it was imperfect." Mr. Detmold asserts, that one of the imperfections 
above alluded to ** consists, according to Mr. Johnson, in the fact that the 
formula in question ' does not designate the point at which it ceases to be 
applicable.' " 

This statement of Mr. Detmold is untrue upon its very face. The 
*' imperfections alluded to, we distinctly stated to be confined to the cha- 
racter of the formula *' within those limits in which it is propprly appli- 
cable." The allusion to the circumstance that the formula " does not 
designate the point at which it ceases to be applicable," was niHde, not to 
indicate a ** defect" in the formula, but as, an excuse, which every candid 
man will acknowledge a reasonable one, why in the haste in which the 
calculations were made, that limit should have been overlocjked. tt may 
be proper to remark here, that the errors alluded to by Mr. Detmoldi vrere 
conBned to the loads under the two lower velocities in the table — that they 
did not affect the accuracy of any conclusions which were drawn as to 
the expense of transportation, or as to the general principle of the opera- 
tion of the locomotive engine upon railroads. I might, indeedi with 
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propriety, haye spoken of that feature in the formula as a defect, which 
in Hict i: is ; althoiij^h from the circumstances of the case, it might hare 
heeii one vvuich codld nut have been remedied, and lor which no censure 
could justly attach to the individual who framed it. But 1 did not do 
this, I distinctly attributed the error to inadvertence, arising from the 
'* haste" in which the letter was prepared ; and I had supposed vainly, 
as it appears, that Mr. Detmold*s sense of justice would have dictated a 
correction of his unjust imputations — or, that it would at least have pre- 
vented on his part any further allusion to an error which he did not detect, 
and which had been so promptly and fully corrected. 

Mr. Detmold says : *' As to the fact which iVIr. Johnson states, that De 
Pambour, in his practical table (p. 186, Phila. Ed.), has been led into 
f)recisely the same error with himself and Mr. Talcott, t. «., has applied 
his own formula beyond its proper limits," &c. 

Upon this quotation from Mr. Detmold I will simply remark, that I 
have never stated that Mr. Talcott had been led into the error alluded to 
by Mr. Detmold, neither have I stated as unqualifiedly as Mr. Detmold 
asserts, that De Pambour had been led into precisely the same error — I 
did say, however, that it was '* probable" that De Pambour had been led 
into, at least, one error from the same cause. The existence of this error, 
which Mr. Detmold's sagacity had not previously discovered, is of necessity 
admitted by him, and his attempt to explain it on different grounds is 
gratuitous on his part, and may, or may nor, be true. If the error is equal 
to the last term in the formula quoted by Mr. Detmold, then he is pro- 
bably correct in his explanation of the cause, but in either case, it has 
nothing to do with the main question at issue, which is, the accuracy of 
De Pambour's formula '* within the limits in which it is properly appli- 
cable.'* 

Mr. Detmold further states, *' that he never charged Mr. Johnson with 
any intention of disparaging the labors of De Pambour.^' It is singular 
that this assertion should be so boldly and unblushingly made in the face 
of facts as glaring to the observation of all who have perused his commu- 
nications, as the sun at noon-day. The very grouVid on which he seized 
the cudgel, to make battle with myself and Mr. Talcott, was to defend 
from disparagement the reputation and the labors of De Pambour, under 
the false impression, so far at least as I myself was^concerned, that both 
had been intentionally and wrongfully assailed. 

I will not dwell longer upon this part of the subject, but will procjeed to 
consider that part of Mr. Detmold's communication, in which he endea- 
vours to refute the positions taken by me, in illustrating some of the imper- 
fections of De Pambour's formula ^^ within the limits in which it is 
properly applicable." 

Mr. Detmold says, that I have endeavoured to show that De Pambour 
has not made the proper corrections in the use of the spring- balance, 
^* because , betakes into account only 1st, the pressure produced by the 
lever at th^ place of the valve j 2d, the pressure produced at the end of 
the lever by the weight of the rod, screw, and spring ; 3d, the weight of 
the disc of the valve." 

Mr. Detmold here again asserts what is untrue — I assigned no such 
•'because'* as he affirms under the first and third heads ; for the error 
referred to in the correction of the spring-balance. It is, moreover, 
impossible, from the nature of the case, that I should have done so— my 
remarks referred exclusively to the correction which designates the 
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influence of the peroral parts of which the hftlance is composed. And 
Mr. Detmold has hot demonstrated, -neither has he adduced evidence of 
the probabiUty that the view taken by me is incorrect. 

Mr. Detmold next proceeds to comment upon the correction pointed 
out by me in respect to the atmospheric pressure upon the valve, 
resuhing from the greater surface exposed to atmospheric than to steam 
pressure, in consequence of its conicai shape. He says — *'that the error 
alluded to can only exist when the valve is close to its seat, and then- it 
can never be exactly ascertained, as in that case the spring-balance only 
indicates the presisure of the steam in a negative manner ; for so long as 
the valve is perfectly closed, all that we know is, that the steam is of less 
force than the pressure of the spring-balance, added to that of the 
atmosphere. But the instant the valve is raised oft' its seat, in ever so 
slight a degree, we then know the pressure of the steam positively ^ 
There is here a pedantic display^ of scientific terms, without any just 
conception of the true sense in which they should be empl6yed. 

The spring-balance, when the valve *'is perfectly close to^its seat," 
instead of " indicating the pressure of the steam in a negative mafiner," 
affords no evidence, either negative, or positive^ that there is the Ieat»t 
pressure exerted by the steam. So far from its indicating the pressure of 
the steam in any ** manner" whatever, it affords, when in the condition 
mentioned, not the least evidence that there is any steam in thp boiler i ! 
That the pressure of the steam must exceed De Pamboilr^s estimate, be- 
fore the valve can be raised so as to permit an escape, Mr. Detmold is 
compelled to concede, and that it is not greater when the steam is making 
its escape, he has entiriely failed to prove. The declaration of the con- 
trary involves a gross absurdity. De Pambour, Sec. 4, chap. 2, illustrates 
the mode of estimating the pressure, on the rising of the valve, from the 
increased surface exposed, but he seems not to have been fully aware 
that the steam which passes through the most contracted part of the 
orifice is diffused over a greater space upon the valve; and also that the 
force of the steam, while making its escape, not only sustains the valve 
with the atmospheric pressure upon it, but overcomes in addition thereto 
the atmospheric pressure upon the orifice around the valve- De Pam- 
bour'ff view of the subject was evidently unsatisfactory to himself, for he 
states at the close of his remarks upon the subject, that '* there still, 
however, remains the blowing of the valve, the exact appreciation of 
which escapes all manner of calculation,'*^ 

Mr. Detmold's assertion, that while the steam is blowing off, ** the air 
(owing to its nature as a fluid) and the issuing steam meet upon the same 
point of the valve," is' not true, in point of fact, and a little reflection will 
render manifest also the absurdity of this statement. 

The declaration of Mr. Detmold, that " as in most locomotive engines 
the mitre is only one-fourth of an inch, the error resulting therefrom can 
at most be 3 lbs., or 4 per cent.," is like a previous statement, where he 
alludes to the mode of attaching the spring.balance *' to all the engines 
he had ever seen," entirely foreign to the question at issde, and can at 
best but be viewed as an attempt at evasion. 

Tn investigating the accuracy of De Pambour's analysis of his experi- 
ments, it is with the mode of construction and dimensions of the engines 
which he made use of that we have to do. The reasonableness and 
necessity of this position is so perfectly obvious, that any attempt to 
illu strate it might fairly be construed as an intentional insult to tlM un« 
der standing of the reader. 
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The informatioQ which De Pambour gives, as to the mitre of his ralres, 
■hows that the diameter of the two surfaces were as 2^ to 3 inches, and 
Blr. Detmold ought to have perceived that in the absence of further pruof 
thao is afforded by De Pambour's work, no other dimensions are admis- 
sabie. There is, independent of this logical defect in Mr. Detmold's 
reasoniilg, an incongruity in his statement, since under a strict technical 
interpretation, when the mitre is one-fourth of an inch, the difference in 
the diameter of the two surfaces is one-half, instead of a quarter of an 
inohj as assumed by him. 

Again, Mr. Dettnold says, that '* this error, however, could in no 
degree have affected the results of De Paoibour's experiments, as in all 
cases he verified the pressure indicated by the spring-balance, by the 
mercurial gauge.'' Admitting that the mercurial gauge affords a correct 
measure of the pressure, how was this verification effected ? The mer- 
curial gauge was not attached to the engine, and could not be, when the 
latter was in motion. For all that portion of the time, therefore, during 
the movement of the engine, when there was no escape of steam from the 
yalve/and the index of the balance remained unmoved, no evidence of 
the true pressure is afforded by the mercurial gauge, for the very plain 
reason that the pressure, as indicated by that instrument, is obtained 
through the midcum of the spring-balance ; and when the latter instrument 
fails to perform its duty, as in the case mentioned, the mercurial gauge 
becomes equally deficient, a circumstance which Mr. Detmold seems to 
have altogether overlooked. 

Mr. Detmold says, further, that '* Mr. Johnson rejects the use of that 
instrument (the mercurial gauge) in toto, because De Pambour says that 
the steam haying to pass through a long and narrow tube, arrives on'the 
mercury at a less degree of pressure than in the boiler." Mr. Detmold 
must have been sensible that this ** because," in this, as in the preceding 
instance, is not in strict accordance with the truth. My reasons were 
based upon the fact that the spring-balance, with the corrections properly 
. made according to the description of that instrument and the form of the 
valve as given by De Pambour, gave a degree of pressure a little exceed- 
ing that of the mercurial gauge, and hence must of necessity be nearer the 
truth. The remark of De Pambour was only alluded to as confirming 
results previously obtained, and was not stated as a *' because." Upon 
this subject Mr. Detmold finding it to his interest to differ from De Pam- 
bour, does not hesitate to say, that " the pressure of the steam upon the 
mercury becomes precisely the same as in the boiler." 

The i'npracticability of determining by the spring-balance, and conse- 
quently by the mercurial gauge, the exact pressure of the steam, so neces- 
sary in arriving mt a correct experimental knowledge of the power of 
traction and evaporation of engines at different velocities and at given 
pressures, occasioned the suggestion by me of a cylindrical piston as a 
substitute for the conical valve. 

In its construction and operation it is more simple than the manometer 
proposed by De Pambuur, which obviates none of the defects of the coni- 
cal valve, and as to its impracticability, if Mr. Detmold had observed the 
manner in which the graduation upon the scale of the balance is proposed 
to be effected, and had known how uniform is the friction or resistance 
when metallic packing is used, he would have observed that the friction 
was amply provided for, and would have hesitated not a little before he 
i^ould haye committed himself in m> public^ and positive a manner as 
«D itf f ueeef s. 
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I now proceed to notice Mr. Detmold's comments upon that portion 
of my communication, which relates to the evaporating power of the . 
engine. The remarks made by me upon this subject, and the conclusions 
to which I anii^ed, remain like the other positions unrefuted ; but Mr. 
Detmold having exhausted his own resources, quotes largely from a recent 
edition of Mr. Wood, whose evidence so far as he has offered any thing 
new upon the subject, goes to support most fully all that I have advanced. 

In my communication, I clearly proved that the evaporation or quantity 
•*S," on which the relative power of the engine under different velocities 
mainly depends, instead of being invariable and constant, as assumed by 
De Pambour, at all velocities of, the engine, possessed a different charac- 
ter. That it increased with an increase, and diminished with a diminu- 
tion of the velocity, and that the variation amounted in one of the 
experiments from which the average value of ** S'' was derived, to twenty- 
nine per cent below, and in another to twenty -three percent above that 
average, making a difference between these two extremes of fifty-two per 
cent ! I ! 

I also showed that in the case of the first experiment with the Atlas 
engine, being the second of the experiments from which the average 
value of ''S" is deduced, that the velocity corresponding to the maximum 
load as given by the formula, was at least twenty-nine per cent greater 
than the velocity attained in the experiment ; yet Mr. Detmold having 
from a blind belief in the infallibility of De Pambour, committed himself 
in favor of the ** sterling accuracy,'* and "close corroboration of theory 
by practice of his formula, as the most fastidious could require,'' obsti- 
nately persists in refusing to acknowledge his mistake, notwithstanding 
the evidence is so plain, that " he who runs may read." 

Mr. Wood upon this subject says, that *'as the subject of determining the 
relative evaporation at different rates of speed, is of great importance in 
the investigation of the power of these engine8,we shall in our calculations 
of the useful results produced in practice, suppose the power of evapora- 
tion, constantly the same at all rates of speed, until we have aiC opportunity 
of more conclusively delermining the evaporation at different rales of speed P* 

Mr. Wood also says, in respect to the resistance presented by the 
escape of the steam from the cylinders, and the increased evaporation,' 
*' these two will, in some degree^ balance each other." Mr. Detmold not 
appreciating the force of language, takes this to mean that they will either 
exactly, or so nearly balance each other, that no further investigation is 
desirable, or necessary. 

Mr. V> ood again says, that " until therefore experiments are made to 
determine both these effects accurately at the different rates of speed required, 
to form a correct conclusion, we shall, as before stated, assume the evapora- 
tion, etc. to be constant." 

Mr. Wood, in the above quotation, clearly admits all that I affirmed in 
relation to the importance of further experiments to determine the evapo- 
ration, and the resistance of the escape steam, and he follows De Pambour 
in assuming the value of " S" to be constant at all velocities, for precisely 
the same reason, that it was so assumed by me in the construction of my 
table, viz : the want of experimental evidence, which De Pambour does 
not furnish, to show the amount of that evaporation, an4 resistance at 
different velocities. 

How it could be possible for Mr. Detmold, with the "clear concep- 
tions," which I have o^ right to suppose he claiins for himself} from the 
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gentlemanly manner in which he charges me with the want of so essential 
a quality iu philosophical investigations, should not have observed the 
verj perfect coincidence of the views of Mr. Wood, so far as he ventured 
to give an opinion upon the case, with those advanced by me, I am at a 
loss to conjecture ; and it is the more strange from the fact that the above 
quotations from Mr. Wood, are contained in the very paragraph which 
Mr. Detmold introduced from that author into his commnnication ! 

De Pambour made no experiments, if I recollect right, upon the resist- 
ance presented by the reaction or escape of the steam. His experiments 
also upon the evaporation were very meagre, comprising only eleven 
experiments, with six engines. Yet meagre as they were, I conclusively 
showed in my communication, that any formula based upon the supposi* 
tion that the evaporation is constant, with no provision for the resistance of 
the escape steam, is imperfect. 

Had Mr. Wood viewed the subject more attentively, iu the light in 
which it has been presented in my own and Mr. Talcott's communi- 
cation, I do not doubt he would have spoken still more decidedly of the 
importance of farther experiments, with a view of rendering De Pam- 
bour's formula still more perfect. 

The facts stated by Mr. Talcott, that, applying "De Pambour' s formula 
to all his experiments, when the engine was in good order, the regulator 
entirely open, and the ^oad less than a maximum by the formula, the 
discrepancy between the results of the formula and the experiment, falls 
below ten per cent, of the load drawn only in about one-fourlh of the 
whole number, and in about one-fifth is between ten and twenty per cent. ; 
about one fourth between twenty and forty per cent. ; one-sixth between 
forty and one hundred per cent., and in the remainder (about one-half) 
the discrepancy is over one hundred per cent. ! ! 

It certainly does not require a very acute mind to discover in the above 
facts sufficient evidence that the formula is to a certain extent imperfect ; 
for let'it be remembered, .that the engines and the apparatus for determining 
the pressure, used in the experiments, were principally the same employed 
by De Pambour, in the experiments for determining the evaporating 
power ; and as both were made by the same individual, the circumstances 
were extremely favorable to the successful application of the formula. I 
again repeat, that the fact of there being so great a discrepancy, is of itself 
prima facie evidence of the imperfection of the formula. 

It completely confirms the justness of the conclusion to which I arrived 
in investigating the principles on which that formula was based ; and I am 
fully sustained in the opinion which I advanced, and which gave so great 
offence to Mr. Detmold, that there are " defects in De Pambour's mode 
of conducting and analyzing his experiments," and that those *^ experi- 
ments require to be extended and carefully revised J^ On this subject I 
would respectfully request that those of the readers of the Journal, who 
have not examined with attention my previous communication, should do 
so before fot-ming an opinion, as there are some points of importance 
which Mr. Detmold has overlooked, and to which I have not time at 
present to refer. There are others, also, relating to the subject under 
discussion, which might be advanced, but which I have not at present the 
leisure, or the disposition to ofiTer. 

Correct as the position assumed by me is proved to be, it does not by* 
any means follow that De Pambour is not deserving of the greatest credit 
for the very able and remarkably lucid manner in which he has treated 
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the subject of the Locomotive Engine. I have from the first accorded him 
all the credit which is undoubtedly justly his due ; but to suppose that h« 
has succeeded in presenting, as Mr. Detmold asserted, when he entered 
upon the controversy, a " strictly accurate formula," obtained by the 
most ** rigorous deductions*' ** from established principles in mechanics," 
and '* accurate ^nd extensive experiments," and containing no "imper- 
fections or deficiencies," in the face of the most positive and conclusive 
evidence to the contrary, I am not so strongly imbued with the feeling 
of man worship, or so servile a follower in the footsteps of others^ as to be 
willing to acknowledge. 

Mr. Detnaold evidently commenced his attack upon myself and Mr. Tal- 
cott, under the influence of prejudices in favour of all that is European, 
which is more peculiarly the characteristic of those who have come to our 
shores from abroad. This feeling, or weakness, I could have overlooked. 
But when I find combined with it, a temper not the, most amiable, 
impelling to remarks n6t the most gentlemanly, and a disposition to evade 
or misrepresent facts as they exist, I must be excused for the severity of 
some portion of my comments, and must decline any further notice of 
Mr. Detmold, unless by some flagrant action on his part, a future notice 
shall be deemed necessary. E. F. Johnson. 
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Northern Division.-^Report of R, P, Morgan, 

Office of thb New York and Albany Railroad Co. 

January?, 1839. 

It 
To E. F. Johnson^ Esq., Chief Engineer N, Y, ij* A, R, R, 

Sir: — I herewith present to you a brief statement of the result of the 
field operations in the Northern portion of the proposed route of the New 
York and Albany Railroad, during the last season. The whole period 
included between May and November, was employed in testing every 
route which might render this important line as perfect as possible, 

In submitting the details of the operations of my party, it affords me 
much satisfaction to reflect that they exhibit not only facts which prove 
the unquestionable feasibility of the route, but will justly raise the cha- 
racter of the undertaking, in the public estimation, far beyond the most 
sanguine expectations that have been hitherto entertained. The various 
lines examined, equal in extent more than three times the distance 
contained between the extremes of the survey — and I am fully convinced 
that no important feature in the topography of the country has escaped 
notice. The remarkable valley which extends from the South line of 
Putnam County, entirely to Hillsdale, in Columbia* County, offered 
facilities for the construction of a Railroad, greater than I had ever met 
with upon any survey in which I had been previously engaged. 

In your own examination, you must also have been struck with the 
natural advantages arising from the peculiar and favorable formation of 
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the countrj, particularly in the direction of the ridge constituting th« 
Highlands on the Hudson river parallel with the Taghkanic ridge, in 
which the line of the survej is situated, in a Northerly direction, whilst 
the valley continues, with great uniformity in its surface, and with a very 
moderate inclination, for sixty-two miles. The highest summit upon the 
line surveyed, is situated in the town of North East, and is fifty-two miles 
from the north line of West Chester county, the point of commencement 
of the survey. The elevation overcome in this distance is 511-40 feet, 
which, added to 257*92, the height of the point of commencement 
above tide, gives for the elevation of the summit above the same level 
769.32 feet. 

In proceeding to the northward, the line descends with slight undula- 
tions, only 100 feet in 16 miles, passing at the same time through a very 
favorable opening to the .west side of the Highland ridge. 

From the south-east part of the town of Claverack, near Hoffman's, 
and about ten miles from Hudson, the line was continued northwardly, on 
the west side of the ridge, where the ground became more broken and 
di^cult, but by no means as much so as had been anticipated. It was 
not necessary to increase the grades beyond 30 feet per mile, and the 
earth to be excavated was for the most part gravel. Nine miles beyond 
Hoffman's, in Claverack, the line intersects the Hudson and Berkshire 
Railroad, in Ghent, and continues on fine, smooth land, descending 25 
feet per mile, to Kinderhook creek, near the village of Yalatie. A high 
bridge of 100 feet span will be necessary for passing the stream — the 
expense of which will not be great, from the existence of rocky banks, 
which form natural abutments. Having crossed the stream, no further 
obstructions of a difficult character were encountered. We were enabled, 
in making a descent to the Hudson, to select the valley of Mitches' Kill, 
which descends gradually to the river, at Castleton, or to pursue a line, 
on the remarkable table land which lies between Kinderhook and Green- 
bush. A survey was made of both these routes; the descent upon neither 
exceeding the maximum inclination on the other portion of the line, of 
30 feet per mile. The whole distance to the upper ferry at Bath, opposite 
Albany, is 98^ miles. 

The survey was also extended 6'17miles further, to Troy, on compara- 
tively level ground, near the margin of the river. In re-examining the 
ground, on my return south, I omitted no point, where improvement 
could be made, and in many instances there exists a choice of routes 
which are nearly equal. At the request of the inhabitants of Salisbury, 
in Connecticut, and in consideration of the immense amount of freight to 
be obtained in Iron and Marble from that region, a branch was surveyed, 
extending to that village. This line was found practicable, at a maximum 
grade of 35 feet per mile, descending to the south. A survey was also 
made from the main line in Dover, to BulPs bridge, in Kent, on the 
Housatonic river, (distance four miles) which was found practicabls, fur 
the construction of a branch. 

Annexed is an estimate of the necessary excavation and embankment, 
masonry, bridges, &c., which, it is believed, will be found ample in 
every respect, having allowed, in addition to a liberal estimate upon the 
several items, 10 per cent for contingent expenses. The average cost for 
constructing the road bed, for a single track, from Putnam county, south 
line, to Albany, is $9,226 62 per mile, which may at first appear a small 
sum compared with the cost of other Railroads; but it should be remem- 
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bered that more than forty miles of this route is over smooth meadows, or 
table land, in which a small embankment of from one to two feet, will be 
amply sufficient for the road bed. 

The inclination of the grade line no where exceeds 30 fe^t per mile, and 
for many miles there is a close approximation to a level. There is 65*32 
miles of straight, and 32*50 miles of curved line. Few of these curves 
are less than 5000 feet radius, and there is one curve only, as small as 
1200 feet radius. This occurs in ttirning a point of the mountain ia 
Clavarack. 

Your experience must at once impress you with the comparative ex- 
cellence of the whole line, and I feel confident that you will join me in 
the opinion, that itjs alike fortunate for the company, and the public, that 
so favorable a route has been found for connecting the cities of New York 
and Albany. 

To my principal assistant, Mr. H. A. Gardner, and others employed 
in the execution of the surveys, I am much indebted for their zeal and 
attention in the discharge of the duties assigned them. 

Respectfully submitted, 

PaCHARD P. MORGAN, 

Resident Engineer. 



Northern Division. — Estimate of Cost of Graduation. 

. Section, No. 1, 
Extends north from Putnam county south line five miles. 

Clearing and Grubbing Section, ... • 840 00 
Excavation and haulage common earth, 

cubioyards 224^135, a 20 cti. 44,827 00 

Do. do. Rock, cubic yards. 16-987. a $1 00, 16,987 00 
Masonrv of Bridge across Croton river, 

cubicVards, .... 1-750, a 400,' 7,80000 

Superstructure do. linear feet, 150, a 20 00, 3,000 00 

Masonry in 7 culverts, . cubic yards, 3,200, a I 12 J, 3,600 00 

Fencing^ ... rods, 305, a 3 OO, »15 00 



$77,169 00 



Section, No. 2, 
Extends to Dover 19 miles. 



Clearing and Grubbing Section, . $ 1,655 00 
Excavation and haulage common earth, 

cubic yards, .... 221-850, ^ 16 cts. 35,496 00 

Do. do. Rock, cubic yards, 7-407, « $100, 7,407 00 
Masonry of two Bridges .across Swamp 

River, . . cubic yards, 7J0, a 400, 3,160 00 

Superstructure do. . linear feet, 100, a 15 00, 1,500 00 

Masonry of 6 culverts, cubic yards. 223, a 3 00, 669 00 

Fencing, .... rods, 12-100, a 1 12J, 13,680 00 

$63,567 00 

6 



41 JWiw. York and Mbmy RaOroad^ 

Section, No. 3, « 

Extends to the town of North East 22 miles. 

Clearing and Grubbing Section. . $ 1 «480 00 
Excaration and haulage common earth, 

cubic jards,' . . . . ' 766 250, a 18 cts. 137,925 00 

Do. do. Rock, cubic yards, 6 622, a $\ 00, 6,622 00 

Masonry of 3 Bridges. . " '• 1,600, a 4 00, 6,400 00 

Superstructure 2 Bridges, linear feet, 200, a 20 00, 4,000 00 

«• 1 «« " " 50, a 15 00, 750,00 

Masonry 29 culrerts, cubic yards, 9*370, a 3 00, 2,81 1 00 

Masonry I culvert arched 6 feet span, 120, a 3 50, * 420 00 

1 Road Bridge, .... ' 650 OQ 

Fencing, . . . rods, 14080, a 1 12J, 15,840 CO 

$176,898 Oa 
Section, No. 4, 

Extends to Hillsdale 16 miles. ^ 

Clearing and Grubbing Section, . $ 1,120 00 
Excavation and haulage common earth, 

cubic yards .... 860-100, a 17 cts. 146,217 OO 

Masonry 12 culverts, . do. 936, a 83 00, 2,80^00 

Do. 3 culverts arched 10 feet span, 1 237, a 4 00, 4,948 00 

4 Road Bridges, . . . 2,825 00 

Fencing, , . . . rods, 10240, a 1 12 J, 11,520 Oa 

$169,438 00 
Section, No. 5» 

Extends to Claverack Creek 9 miles. 

Clearing and Grubbing Section, . - $1,000 00 
Excavation and haulage common earth, 

cubic yards, .... 404 650, a 20 cts. 80,930 00 

Do. do. Rock, cubic yards, 15 000, a $1 00, 15,000 00 

Masonry 1 BBdge, . -lOO, a 4 00, l,f 00 00 

Superstructtjre 1 Bridge, linear feet, 50, a 15 00, 750 00 

Masonry 9 culrerts, cubic yards, 472, a 3 00, 1,416 00 

Masonry 1 culvert arched 10 feet span, do. 445, a 4 00, 1,780 00 

1 Road Bridge, . . 650 00 

Fencing, . . rods, 5,760, a I 12J, 6,480 00 

$109,606 00 
Section, No. 6, 

Extends to the Hudson and Berkshire Railroad 6*miles. 

Clearing and Grubbing Section,. . $ 900 00 
Excavation and haulage common earth, 

cubic yards, .... 339-880, a 1 5 cts. 50,982 00 

Masonry 9 culverts, cubic yards, 1-027, a $3 00, 3,081 00 

Masonry 2 culverts arched feet span, do. 474, a 3 50, 1,659 00 

1 Road Bridge, .... 2,000 00 

Fencing, . . . rods, 3-200, a 1 12j, 3,600 OO 

$62^22 00 



NtW'Ycfh and Albany Rm&raai. 41 

Section, No. 7, 

Extends to Renssalaer county south line 10 miles. 

Clearing and Grubbing Section. . f 1,300 00 
Excavation and haulage common earthi 

cubic yards, . . . 305*380, a 15 cU. 45,607 00 

Masonry of Bridge across Kinderhook 

Creek, do. . 2009, a $4 00, 8,036 00 

Superstructure do. linear feet, 100, a 20 00, 2,000 00 

Masonry 5 culverts, cubic yards, 3S2,' a 3 00, 1,146 00 

Masonry 1 culvert arched 10 feet span, do. 400, a 4 00, 1,600 00 

2 Road Bridges, . . . 1,350 00 

Fencing, . . « rods, 6 -400, a 125, 8,000 00 

$69,239 00 
SscTioif No. 8, 

Extends to Bath in the town of Greenbush 12*33 miles. 

Clearing and Grubbing Section, . $ 1,900 00 
Excavation and haulage common earth, 

cubic yards, . 465*600, a 15 cts. 69,840 00 

Do. do. Rock, do. 7 000, a (1 00, 7,000 00 

Masonry 23 culverts, . . 1-610, a 3 00, 4»830 00 

Masonry 2 culverts arched 10 feet span, do. 800, a 4 00, 8,200 00 

Fencing, rods, 789100, a 1 26, 9,867 00 

$96,637 00 
Recapitulation of Sections. 

Seeiiam. Dittanee in Miles, Amomut* 

1. 6 $ 77,169 00 

2. 19 03,567 00 

3. 22 176^98 00 

4. 16 169,438 00 

5. 9 109,606 00 

6. 5 62,222 00 

7. 10. €9,239 00 
S. 12* 6,637 00 



$824,776 00 

Add for superintendence and contingencies, 

10 per cent, 82,477 60 



Total for Northern Division, $907,253 60 
Equal to $9,326 26 per mile. 
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Extent of curved line from 1300 to 6000 feet radius, 4*66 milei. 
«• " " 6000 and over 27 84 " 



Total curvature, 32-50 «' 

Straight line, 65-83 «* 

Total distance Northern Division, 98 33 *' 

Recapitulation of the Whole Line. 

Estimate of Cost of Grading, d&c. of the Southern 
Division, for a Road-bed 16 feet in width on embank- 
ments, and 8 feet added in excavations, for drainage, 
with 10 per cent, added for Superintendence and 
Contingencies, as per Mr. Shipman*s Report, $108,753 16 

Do. do. do. Northern Division, as per Mr. Morgan's 
Report, 907,253 60 



Total cost of Grading for whole line, $1,416,006 76 
Equal to $10,063 30 per mile. 
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Ltnear Arrangement. 

Extent of curved line, 38 981 miles, equal to 28 percent, of whole line 
*• straight •* 101732 " ** T2 «• *• «• 



Total distance, 140-713 



We present to our readers such portions of the Semi- Annual Report of 
the Water Commissioners as may be interesting to our professional 
readers. We have omitted the details of the various vexatious difficulties 
which have been encountered. 

A very important question discussed in the report we hare resenned 
for separate notice — we refer to the subject of crossing Harlem rive^. 
We conceive that very important interests are involved in tlie question, 
and we shall enter at large upon it in our next number. 



Semi-Annual Report of the Water CommiBsioners^ from the let of July to 
\, the 3let of December^ 1838, inclusive. 

To tiM HmoraUe tiM Cammon Cooncil of tha City of New-Totk s— 

The Water Commissioners i^spectfully report : that they hare deposited 
in the Comptroller's office, a semi-annual account current of their receipts 
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disbursements, from the Ist day of July, 1838, to the 3l8t of December 
thereafter. The sums total expended bj them, from the commencement 
of the operations under the " Act to provide for supplying the City of 
New- York with pure and wholesome water," are as follows : 

From J'lly, 1835, to January, 1836, $31,628 02 

" January, 1836, to July. 1836, 12.070 84 

»• July, 1836, to January, 1837, 28,099 58 

«» January, 1837. to July, 1837, 62,602 85 

" July, 1837, to January, 1838, 233,856 93 

" January, lb3S, to July, 1838, 605,766 76 

'• July, 183S, to January, 1839, 984 445 70 

Total, $1,958,670 68 
Add balance to the debit of Gommissioners» 4,714 44 



Grand total of requisitions on Comptroller, (1,963,385 12 

The following is a condensed view of the several objects for which the 
money has been expended ; the details of which may be seen by a refer- 
ence to the accounts in the Comptroller's office, referred to above : 

Ist* For land . required for the aqueduct and reservoirs, and . 

for rights of way and earth for embankments, - . $54,842 08 

2d. For work, ^c. by coniraciors 904,052 64 

3d. For salaries of Engineers, and incidental expenses of 

the corps 20,372 35 

4th. For advertising, printing and stationery . . 408 50 

5th. For salaries of Commissioners and Clerk, and their 

incidental expenses • 4,188 65 

6th. For Chancery expenses, searches in the titles of land 

purchased, &.c. . . . • . • • 581 48 

Total as above, $984,445 70 

The large amount disbursed during the last six months, is an evidence 
that the work has progressed in a manner indicating a desire on the part 
of the contrcu^tors, to bring it to a close within the time specified for its 
completion. Such an event will be gratifying to the Commissioners, and 
they have no doubt, to the Corporation also. That the project will meet 
the anticipations of the public, when complete, both as to permanence, 
durability, and means of answering the puposes of its erection, there 
eannot be a doubt in the minds of any who have examined the structure, 
even thus far, in its progress. 

We stated in our last semi-annual report, that a circular was issued by 
the Commissioners, on the 15th of May last, requesting proposals for 
furnishing the necessary amount of iron pipes that may be wanted for the 
syphons in crossing Harlem River and Manhattan Valley, and for uniting 
the receiving and distributing reservoirs. The proposals to be received 
until the 1st day of October, 183S. These circulars were extensively 
distributed both in this country and in England ; and on the day appointed 
there were ten proposals received for furnishing the necessary castingSi 
and from the following foundries : 
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From Amrbican Establishments. 

1st. The West Point Foundry Association, by William Remble, 

!2d. The West Troy Foundry, by ClioJlar & Jones, 

3d The Albany Dry Dock Foundry, by Melien & Battel. 

4th. The Albany Foundry, by VVilli«m Many. 

5th. The Baltimore Foundry, by John Baker. 

6lh. The Novelty Works, New- York, by Ward, S'tillman & Co. 

7th. The Foundry of Allaire, New- York, by James P. Allaire. 

From Foreign Establishments. 

8th. By Boorman, Johnson Sl Co. as agents for a British house. 
9th. By Hicks & Co. as agents for an extensive Foundry in England. 
10th. By J. Comrill, as agent of Reid, Irving 6l Co. of London. 

The bid of the West Point Foundry Association was a ibade lower 
than any of those offered, and a contract was accordingly eittered into 
with that Corporation, protected by adequate personal security for its due 
performance, based npon the following provisions : 

1st. That the West Point Foundry will furnish the whole quantity of 
pipes required, whether more or less than that designated in the circular^ 
and at the dates therein specified. 

3d. That the weight of the pipes shall not exceed one hundred pounds 
over and above the estimated weight ; such weight to be fixed and deter- 
mined by the Chief Kngineer. 

3d. That for the curved pipes of twelve inches diameter that may be 
required, the Commissioners will pay for the making of the patterns. 

4th. That ten per cent, is to be held by the Commissionercr as a retainer, 
until the close of each year*, when five per cent, of the ten will be paid 
contractors, retaining onl^ five per cent, until the whole contraet shall be 
completed. 

5th. That security, amounting to $8Q,000, shall be given, to be 
approved by the Commissioners. 

The Commissioners issued a card on the 7th of September, soliciting 
proposals to be received until the 23d of October following, for construct- 
ing and furnishing the materials for that portion of the aqueduct on the 
Island of New- York, com^ising sections 86 to 97 inclusive, part of the 
fourth division, and embracing the bridge to support the iron pipes across 
Harlem river, the work to support the pipes across Manhattan Valley, the 
bridge over Clendining Valley, the receiving reservoir at 86th afreet, and 
the distributing reservoir at Murray Hill. 

There was a favorable competition for the work, and it has been taken 
by the persons named below, at what is considered fair prices. 

Part of the Fourth Division. 

Section 86. Ellsworth, Mix &» Co, for syphon bridge, estimated 

amount • $360,000 

•* 87. The same contractors . . . . . • 39,655 

»• 88. Rutter and Carmichael 60,096 

" 89. The same Contractors ..,..• 68,89^ 
" 90. Sears & Bigham . . . . . . 58,170 

•* 91. Robert Pettigrew, for crossing Manhattan Valley . 142,195 

" 93. Francis Blair 80,205 

" 93. Clark & Christie . •, 40,886 

•* 94. Bishop & Campbell, for crossing Clendining Valley 297,980 
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Section 95. Byron d& Bierd . • . • • . $35,017 

96. Glark, Stone & Co. for receiving reservoir . 565,74H 

97. Thomson Price and Son, for distributing reservoir 360,710 






This completes the contracts for the whole line of work under the 
superintendence of the Commissioners. The distance from the source, 
at the Croton River, to the distributing reservoir at 42d street, Murray 
Hill is about forty -one miles. The longest time allowed the contractor!, 
in which to complete their work, is to 1841 ; and, counting on the pro- 
gress made during the last season, provided we are not restrained in our 
operations, we have strong hopes that the whole work will be completed 
at the limited period, and accordingly the agency of the Commissioners 
cease. 

On the t5th of October several of those owning land required for the 
aqueduct, petitioned the Chancellor to instruct the Appraisers to estimate 
the damage to their property, both probable as well as apparent. He 
accordingly passed an order or decree, to the following efiect, viz. : ** It 
is declared and adjudged to be the duty of the Appraisers, and they are 
hereby accordingly empowered, to ascertain and report the amount of 
compensation to be paid by the Water Commissioners to the owners of 
land required to be taken in fee, or for temporary use, as the case may be, 
for the purposes intended by the Act ; and with that view the Appraisers 
are to examine the property so required to be taken, and to estimate the 
value thereof, and appraise the damage i he owner will sustain, by, and in 
consequence «)f the taking of the required property in fee, or for tempo- 
rary uses as aforesaid, so fnr as such damage can, with reasonable cer* 
tainty, be ascertained an I appraised." This order, or decree of the 
Chancellor, is entirely new, and differs, in words at least, from that under 
which the former Appraisers acted. It has proved embarrassing to the 
Appraisers, and perhaps will be very expensive to the public. 

The Commissioners were in hopes of being enabled to lay before your 
Flonorable Body, the amount to be paid for the land required for tHe 
aqueduct, in the 12th ward of the city; but the Appraisers had not com- 
pleted their awards in time for this report. The enormous damages 
claimed by some of the owners, the pains taken to prove them, and the 
hearing of Counsel employed for the purpoSe, has been the means of 
much and unnecessary delay and procrastination, in bringing this business 
to a close. A good portion of the embarrassment results froni a necessary 
interference with the supposed grade of some of the streets and avenues, 
by the course of the aqueduct : and to remedy which, as the Commis- 
sioners are informed, it is the intention of the Committee on ^* Roads and 
Canals^^^ to recommend to the Common Council an application to the 
Legislature for authority to take, by Commissioners, a piece of ground for 
a public square, where the greatest difficulty occurs. In the mean time, 
the commissioners are experiencing serious embarrassment by the delay 
in not being put in possession of the required land. - They suppose that, 
here^ in the county where the principal benefit was to be derived, all these 
perplexing difficulties would cease. The appointment of the Appraisers 
was made on the 19th of July, as before stated ; and, presuming upon the 
operations of those previously appointed to acton the land required in the 
County of Westchester, that the time necessary for making up a report in 
the preeent case would not greatly exceed that consumed in the former, 
the Commissioners allowed from the 19th of July to the 7th of September ; 
on which day they issued their notice to contractoniy allowing to the S3d 
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«f October for the deli very of proposals for contract ; wi.ich ghve rising 
three months for compJeting the awards, and for carrying the report 
through the necessary forms of the Court ; instead of which, ^Ye months 
have elapsed, alid the business is yet unsettled. The sections, in the 
mean time, have been placed under contract — the contractors anxious to 
proceed in fulfilling the stipulations of their several agreements, and we 
are compelled to refuse them permission, the land required still being out 
of the possession of the Corporation; and how long this state of the mat- 
ter is to last, cannot be conjectured, under the embarrassing circum- 
stances in which the Appraisers arc placed. 

The uncommon drought which. prevailed in many parts of thcr United 
States, during the last summer, will be remembered for many years here- 
after. That section of the County of Putnam and Westchester, through 
which the Croton River passes, has felt the effects of the dry season full 
equal, if not sxceeding, any other part of this State ; and the river was, 
consequently, renjarkably loV. In order to test the flow of the stream, 
under these unfavorable circumstances, and to compare it with an unusual 
dry time in lS3t5, Horatio Allen, Esq., our principal Assistant Engineer, 
made a gauge of the running water, on the 16th of August last, at two 
difterent station* on the stream. At the first station there was found 
running 26.^^86,560 <.;allons, and at the second station 28,738,000 every 
twenty-four hours ; averaging 27,584,780 gallons. This quantity, with 
the present population of the city, is nearly three times as much as will 
be required for its use. ft may be within the memory of some of the 
members of the Common Council that, on the 5th of September, 1833, 
Major Douglass made a gauge of the river, and found running every 
twenty-four hours 51,522,486 gallons; and that Albert Stein, Esq., also 
gauged the river on the 25th of the same month, when there was running 
50,077,044 gallons per diem. These gauges were not taken when the 
water was at its least or greatest flow, but at a medium, and may there- 
fore be considered as a fair average of what may be depended on, as there 
are seasons when several hundred millions of gallons pass through the 
Croton to the Hudson River daily. It is estimated also, that the Croton 
Reservoir will contain about one hundred millions of gallons to each foot 
in depth from the surface. The dam may be drawn down five or six 
feet, say five hundred millions of gallons ; and in addition to this, we 
have 15Smillions of gallons in the- receiving reservoir and 19 millions in 
the distributing reservoir ; making a total of 177 millions of gallons, 
exclusive-of the running water, and what may be drawn from the Croton 
Reservoir ; providing a surplus, in cases of drought, sufficient for any 
emergency, either probable or possible. 

The dry season, however, has been favorable to the progress of the 
work, and we have no reason to be dissatisfied with the quantity or exe- 
cution of that which has been performed. The mason work was discon- 
tinued on the first of November, and the work secured from the efiects of 
frost during the winter. On the 15th all the Inspectors were discharged 
except four, who were retained for the purpose of overseeing the laying of 
dry foundation wall ; the progress of which may be continued, without 
injury, through the winter. The rodmen and axemen have also b€en 
discharged ; which reduces the Engineer Corps to twenty persons, instead 
of thirty-six, the number employed during the summer. 

In our last report,we presented a brief statement of the most prominent 
operations on the line of aqueduct, and we now adopt the same mode, 
for the purpose of conveying to the public, through the medium of your 
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Honorable Body, similar iDformation ; comprising the length of aqueduct 
complete, the extent of tunnel excavations, the number and capacity of 
culverts erected, and other information of a similar character. 

The Commissioners had proceeded thus far with their report, waiting 
the required information from the Resident Engineers on the severed 
divisions, for a statement of the progress of the work ; but the Chief 
Engineer has saved them the labor of collating the various items, and has 
drawn up and arranged the necessary information, in a form that will 
perhaps be more acceptable to your Honorable Body than the restricted 
plan adopted by the Commissioners ; and they therefore annex the report 
of the Chief Engineer, in his own words and figures, as follows : 

" It has been thought expedient to make a small increase in the breadth 
of the foundation walls, which is the only variation from the plan that our 
experience has thus far indicated as desirable ; and it is believed the plan 
of work, in the main, will give the stability and permanence which its 
importance demands ; and has, at the same time, all the economy that is 
attainable consistent with these essential requisites. The principal items 
of work done, have been ascertained by the Resident Engineer to amount 
as hereafter set forth, under their respective heads. 

AaVEDUCT. 

The masonry, and mostly the back- filling over the same, has been com- 
pleted for the aggregate length of 59,169 feet, or 11-^ miles. 

Side walls of aqueduct are prepared to receive the brick-facing and 
arches for the aggregate length of 1,443 feet. 

CULVEETS. 

A tabular statement, giving the detail of culverts, is herewith annexed, 
from which the following summary has been made : 

Completed. 
39 of 1^ feet diameter, aggregate length = 2,012 feet. 
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Total 79 Total length = 5,476 '\ 

Culverts in progress. 

4 of 1^ feet diameter, aggregate length = 192 feet 
1 " 3 " •* =r 92 " 



1 u 4 cc c. =62 

2 " 25 " " = 262 
2 " 20 *» public roads = 54 



Total 10 the total length = 652 

Ventilators. 

3 Ventilators completed. 
5 •* in progress. 
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TyASTE WeIES. 

1 Waste Weir completed. 

Tunnels. 

Completed through rock 1 of 166 feet in length. 
•« ic J •< 333 (I 

3 667 = total length. 

Tunnels in progress. 

Perforated. Length of Masonrj laid. 
1 in earth 98 feet 72 feet 

1 in earth 12 feet 

I in earth and rock 130 feat 
1 in rock 37 feet 

1 in rock 440 feet 

1 in rock 270 feet 

1 in rock 200 feet 

1187 72 

Total length of tunnel perforated = 1,854 feet. 
•« i« ** masonrj laid = 739 •* 

Foundation and Protection Walls. 

A tabular statement of the height of the several pieces of foundation 
wall is herewith annexed, which exhibits the height to which the work has 
been carried, and the total height required for wall and back filling. 

Summary of principal items of work done. 

Excavation— Earth 891,200 yards 
« Rock 127,157 

Total earth and rock 1,018,357 cubic yards. 

Embankment 105,637 cubic yards. 
Backfillins: 333.137 



'O 



Total embankment and back filling 438,774 cubic yards. 

Foundation wall 58,439 cubic yards. 
Protection wall 36,590 »• 

Total dry wall 95,029 cubic yards. ^ 

Hydraulic masonry in aqueduct 102,294 cubic yards 
Hydraulic masonry in culverts, &c. 13,116 ** 

Total hydraulic masonry 115,410 cubic yards. 

There were at work on the line of aqueduct on the 

25th July 3,451 men. 

25th August 3,848 »• 

25th September 3,850 " 

25th October 3,070 *• 

25th November 2,178 •* 

24th December 2,399 " 



5Q Report qf the Water Commissioner M^ 

The extension of the contracts on the 4th division has been, in part, 
the cause of the increase in the number of men employed since the 2^th 
of November. 

An impression prevails very generally among the contractors, that the 
demand for men on public works next season, will exceed the supply, and 
consequently raise the price. This induces them to carry forward, as 
much as practicable, during the winter, that part of the work which admits 
of being done at this season, and this accounts for the continuance after the 
suspension of masonry, of so large a force on the line. 

The work now doing consists of a small amount of masonry in the 
tunnels. The excavation, (mostly in deep cuts and rock,) foundation 
and protection walls ; quarrying, dressing and delivering stone. Should 
the remaining part of the winter be as favorable as it has thus far been, it 
may be expected that the force on the line will not fall much, if any, below 
2,000 men. 

There have been four sections completed, and six others have their 
masonry completed, with the exception of a small anrount that will require 
to be overhduled, to remedy some imperfections in the workmanship. 
The computations for these sections have been made out, and together 
with other developements, go to confirm the opinion, that the estimate of 
27th December last, will be found sufficient for the accomplishment of the 
work. Respectfully submitted. 

John B. Jervis^ 

Chief Engineer N. Y. Water Works.'' 

The result of the foregoing communication is as follows : 

1st. Aqueduct. The whole length of aqueduct arched and complete^ 
is 59,169 feet, or 11^^ miles. That completed on the 1st of July last was 
about two miles. The increase, in this part of the work, since our last 
report, is 9 J of mifes of aqueduct complete. 

2d. Side Wall. The length of side wall, ready to receive the arch» 
exclusive of that already arched, is 1,443 feet. 

3d. CuLVERT3» There are 7& culverts completed and in use. Their 
aggregate length is 5,476 feet. The number conkplcted at our last report 
was twenty-two^ and their length 1825. Increase^ 57 culverts. The 
number now partly finished is ten, and their length in f©et 652. The 
number partly finished at our last report was seven ; length 578. Iricrease 
3 culverts in progress. 

Tunnels. The number of tunnels excavated throughout is three. 
Their aggregate length 667 feet. There are, besides, seven tunneU 
partly finished, measuring 1,187 feet of excavation ; makin^^ an aggregate 
of tunnelling of 1,854 feet. The number complete at our last report was- 
tkreey and the length 670 feet ; together with jive partly finished, mea- 
suring 610 feet in length ; making a total of 1,280 feet. Increase in this 
description of the work 574 feet of tunnelling. 

Foundation and Protection Wall. The foundation wall laid is 
58,439 cubic yards, and of protection wall 36,590;"" making a total of 
95,029' cubic yards. The quaptity of foundation wall, laid at our last 
report, was 28,000 cubic yards, and of protection wall 13,160 ; making 
a total of 41,160 cubic yards. Increase since our report in July last, 
53,869 cubic yards. 

This is a very limited sketch of the amount of work performed as a 
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whole, and is only intended to convey some idea of the structure and it» 
progress. The immense labor in penetrating high hills, and in crossing 
deep valleys, can only be judged of by a personal view of the vast amoune 
of labor performed by the physical strength of man. 

All which is respectfully submitted. 

Stephen Allen, \ 

Charles Dusenberrt, / 

Thomas T. Woodruff, \Water Com- 

Saul Alley, I misstoners. 

William W. Fox, J 

Office of the Water Commissioners, December 31, 1838. 



Report upon the Finances and Internal Improvements of the State of 

New. York, -[838 

In our previous numbers, we have devoted much space to the subject 
of Internal Improvements in our own State. 

Reference has been, and is continually made, to the following valuable 
report, and as we conceive a more lucid explanation of our State resource* 
cannot elsewhere be found, we give it for the information of our readers. 
The precise nature and condition of our financial aifairs relating to this 
most important subject, are herein fully set forth, and well merit our 
attentive perusal. This matter is, moreover, of general importance, and 
other States may receive profit from it as well as our own. 

State op New- York. 

On the 12th of March, lfi38, Mr. Samuel B. Ruggles, Chairman of the 
Committee of Ways and Means, of the Assembly of the State of New- 
York, submitted to the House the following Report on the United 
States Deposit Fund, and on the recommendation of the Comptroller 
to levy a direct tax. 

Mr. Rugoles, from the standing committee of ways and means, to whom 
were referred so much of the annual message of his Excellency the Go- 
vernor, as relates to the surplus revenues of the United States deposited 
with this State, and also the annual report of the Comptroller, upon the 
finances, begs leave, in respect to that portion of the message, and also in 
respect to that portion of the Comptroller's report which recommends the 
imposition of a direct tax, to submit the following Report: 

That under the Act of Congress, passed June 23, 1836, which directed 
the surplus moneys in the treas\iry ol the United States, beyond the 
amount of iOiVe millions, to be deposited with the several States, the sum 
of $3,974,520 71 has been paid over to this State, being three- fourths of 
the moneys which it was entitled to receive under that law. By virtue of 
the subsequent act of Congress, passed October 2, 1837, which directed 
the transfer of the remaining fourth to be postponed until the first day 
of January, 1839, the residue of those moneys, amounting to §1,338,000, 
has hitherto been withheld ; and whether it will be paid at the time ^'^^^ 
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cified in that act, may for the present be regarded as doubtful. Serious 
differences of oj)inion have prevailed in respect to the expediency of thus 
depositing this surplus revenue with the States ; and if the sentiments of 
those who believe it more politic for the federal government to retain it, 
shall happen to prevail, the fourth instalment may possibly be perma- 
nently withheld from this State. 

It is not, however, reasonably to be anticipated, that the money already 
received will be withdrawn. The act of June 23, 1836, which directed 
the deposite to be made, declared that when the money, or any part of it, 
«* should be wanted by the Secretary of the Treasury of the United States** 
to meet appropriations by law, it should be called for upon certain notice 
mentioned in the act ; but the subsequent law of October 2, 1837, provided 
that the amount thus deposited should remain with the States, *' until 
otherwise directed by Congress." 

It cannot be deemed probable, that a majority of the States represeii* 
ted in the National Congress, will direct the withdrawal of these moneys. 
Whatever may have been the literal provisions of the law, directing these 
moneys to be ** deposited" with the States, the intention of those who passed 
it evidently was to secure a permanent distribution, and not a temporary 
loan of the surplus revenues. In fact the doctrine on that subject, as it 
was first advanced by President Jackson himself, plainly contemplated an 
irrevocable appropriation. In his message to Congress, in 1829, he 
declared that '* the most safe, just, and federal disposition which could 
be made of the surplus revenue, would be its apportionment among the 
several States, according to their ratio of representation :*' — and in the 
message of the subsequent year, he removed all doubts as to his intention 
in that respect, by stating, that in his prior message, he had felt it to be 
his duty ** to recommend the adoption of some plan for the distribution 
of the surplus funds among the States, in proportion to the number of 
their representatives, to be applied by them for objects of internal 
improvement." 

The sentiments thus promulgated , at Washington, were distinctly 
responded to and adopted by the Governor of this State, in his annual 
message to the Legislature, in the year 1S30 ; in which, after speaking of 
the funds to be derived from the surplus revenue, as *' applicable to the 
extension of our public works," he says that " there can be no valid 
objection to the distribution of the surplus revenue among the States, to be 
disposed of at their discretion." The same chief magistrate, in the 
succeeding year, 1831, after stating that one of his most distinguished 
predecessors (Governor Clinton,) had alluded to the same subject in his 
message in 1827, renewed the suggestion contained in his former commu- 
nication* and pressed it earnestly upon the consideration of the Legisla- 
ture. A committee of the Senate in the same year, reported that in their 
judgment, the proposed distribution was " a matter of the first impor- 
tance ;" and for the reason, among others, that it would enable the State, 
in prosecuting her works of internal improvement, " to satisfy the just 
claims of all her citizens." The committee ficilly concur in the soundness 
of the opinions thus expressed, in respect to the distribution of these 
moneys ; and in their judgment, the receipt by this State, of the large 
sum of $3,974,520 71 thus allotted to it, whatever may be the opinions of 
those who doubt the expediency of the measure, ought to be a subject of 
unmixed congratulation. 

Without pretending to question the obligation of this State to repay the 
money thus deposited, whenever it shall be legally demanded by an act of 
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Congress, it may, Devertheless, be assumed that no reasonable probability 
exists that it will ever be thus demanded. Of tlic several States which 
have received their respective portions, amounting in the aggregate to 
nearly forty millions of dollars, the greater number have already appro- 
priated it to objects of a permanent nature, from which it Ccvnnot be 
withdrawn without serious injury and inconvenience. Many of the States 
have expended it in works of internal improvement, or in paying debts 
previously incurred for that purpose. In some instances it has been 
loaned to their citizens; while one example, at least, is presented, in 
w)iich it has been actually distributed, numerically, among all the inha- 
bitants of the State. In nearly all these instances, the repayment of the 
money, if called for by Congress, will become inconvenient and oppressive 
to the people of those States, and can only be made by incurring a debt 
or imposing burthensome taxes Under these circumstances, therefore, it 
may be safely predicted, that a majority of the representatives of the 
States and of the people in Congress, will hesitate long before they 
consent to withdraw from the States the moneys thus distributed ; but on 
the contrary, that they will prefer (in case it should be found necessary) to 
replenish the treasury by temporary loans in anticipation of the revenue. 
. The committee, therefore, wholly dissent from the opinion expressed by 
the joint committee of the last Legislature, upon the subject of this depo- 
site fund, that the pecuniary means which it has furnished to the State, 
should be regarded as merely "temporary," and that the period of 
repayment is *' not far remote." On the contrary, they are well satisfiedi 
that the sum of $3,974,520 71 thus acquired, will never be withdrawn; 
and they recommend, that in all measures of legislation, it should 
be treated as a portion of the permanent property of the State. 

The amount so received, has been loaned under the law of the last 
8«ssion| upon mortgage, to the citizens of this State, and yields a nett 
annual income of about $250,000 ; and the question then arises — How 
shall that income be appropriated 1 

It may be used in either of three modes. First, in defraying the ordi- 
nary expenses of supporting the government ; or, secondly, in paying the 
interest on debts created, or to be created, for works of internal impro^re- 
ment ; or, thirdly, in providing for public instruction, and the diffusion of 
knowledge. 

It is not the province, or the intention of the committee, to estimate the 
comparative merits of these important objects. The duty of providing 
adequately for the education of the people, and that of fui*nishing the 
means of cheap and easy intercourse between the different sections of the 
State, are equally pressing and imperative. If the Legislature should be 
satisfied, however, that the State possesses other resources for prosecuting, 
with vigor and effect, all its necessary works of internal improvement, no 
question need arise as to the propriety of appropriating the whole of this 
sum, (large as it may be deemed,) to the gratifying office of diffusing more 
widely the bliessings of education. But before such an appropriation 
■hall be permanently made, it ought to be distinctly understood, that the 
other means of the State are, and will continue to be, entirely sufficient 
to satisfy the claims of that large portion of its population, whose welfare 
is depending upon the proper extension of its works of internal improve- 
ment. The original intention of the State, in procuring the distribution 
of the surplus revenues, evidently was to apply its portion **to the exten- 
sion of our public works ;" and until it shall be satisfactorily ascertained, 
tkat this great duty may be otherwisa^adequately discharged, it may well 



56 Report upen the Finances and Internal Improvements ofNew^York. ' 

be doubted whether these funds ought to be wholly appropriated to anj 
other object, however meritorious. 

It is believed that aa attentive examination df the pecuniary resources 
of the State will satisfactorily demonstrate its ability to prosecute and 
extend its system of public works on the most liberal scale, without 
resorting for aid to the fund in question : and the investigation of this 
point has occupied the anxious attention of the committee. 

This inquiry necessarily embraces not only the present, but also the 
future fiscal condition of the State, as its aspect may be varied from time 
to time by the progress of the public woiks. The want of a definite and 
well digested system, by which to prosecute our measures of internal 
improvement in regular and proper succession, increases the difficulty of 
accurately estimating the future condition of the treasuary. The move- 
ments of the State, for the last few years at least, have been irregular and 
disconnected, yielding only to occasional impulses, and proceeding with- 
out much plan or method. A struggle for some time has been going on 
between the friends of a vigorous system of internal improvements, and 
those who deny its expediency or safety : and our legislation has 
fluctuated according to the prevalence of one or the other of these conten- 
ding opinions. It is not necessary or desirable to enter at this time into 
the particulars of this controversy, and it is alluded to only to explain the 
difilculty which it occasions in predicting, with that precision which could 
be desired, the future movements of our fiscal system. 

In order to comprehend truly the present situation of our finances, and 
correctly to estimate our future progress, it will be useful to revert to the 
condition of the treasury when the canal policy was commenced. ^ 

Our financial history, during the last twenty years, is indeed replete 
with instruction. Within that eventful period we behold the origin, 
progress, and final success of those great measures of internal improve- 
ment, which have overcome not only the barriers of nature, but the more 
formidable obstacles of prejudice, incredulity, and error, and which are 
destined, in the latter respect at least, to achieve victories yet more signal. 

No fact in all that history is more striking than the remarkable failure 
of our distinguished men adequately to estimate the pecuniary value of 
the canals. The most sanguine anticipations of the most enthusiastic 
supporters of our policy of internal improvement, fell far short of tlie 
actual results which that policy has produced ; while the doubts and 
forebodings of its opponents, are remembered only as curious portions of 
our intellectual history. The State itself seemed wholly unconscious of 
its latent strength. In the present plenitude of our success, the fact is 
hardly credible, and yet the documents of the day testify, that before com- 
mencing the canals, the Legislature by a deliberate act, directed commis- 
sioners to solicit pecuniary donations in aid of the enterprise, not only 
from Connecticut and Vermont, but even from the States, then in their 
infancy, beyond the Alleghanies : and so far was this timid and discre- 
ditable policy pursued, that the very preamble to the law of 1817, which 
finally directed the canals to be commenced, took care to express the 
humble hope, that the States interested in the work, '* would contribute 
their full proportion of the expense." 

The torrent of ridicule and obloquy which the canals encountered, 
during the first few years of their progress, as well as the more solemn 
doubts of some of our ablest statesmen, will long be remembered. With- 
out adverting to names less distinguished, it needs but to state the memo- 
rable fact that Mr. Jefferson pronounced the undertaking utterly visionary 
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und chimerical, aad that it was " at least a century in advance of the age.'* 
Nor did the more decided friends of the canals appreciate in any just 
degree, iheir pecuniary value. In the year 182 J, four years after they 
had been commenced, the Comptroller of the State, ia obedience to a 
resolution of the Legislature, prepared an estimate of their respective 
revenues, in which he stated, that for the ten years next succeeding their 
completion, the tolls would amount annually to one hundred and fifly 
thousand dollars ! The amount which was actually received during that 
period often years, exceeded ten millions of dollars. Among the names 
truly illustrious in the early history of our public works, few are more 
distinguished than that of Gouverneur Morris. His comprehensive intel- 
lect and ardent temperament, enabled him to look far beyond most of his 
contemporaries into the rapidly expanding future; and yet even he fell 
short of the realities which the Erie canal has brought within our view. 
In the singularly eloquent and animated memorial by which his fame is 
forever connected with that great work, and in which he endeavoured to 
enforce upon the Legislature the importance in all future time of connect- 
ing the Hudson with the western waters, after depicting the wide spread 
region around our inland seas, and its capacity to supply t[;o nj.ans of a 
great and profitable commerce, he asked whether he could be deemed ex- 
travagant to predict that the canal within twenty years, "would annually 
bring down 250,000 tonsT' The actual amount which reached the tide 
in 1836, was 697,347 tons, or nearly three fold the quantity estimated by 
Mr. Morris ; and the total tonnage of that year, ascending and descending, 
exceeded thirteen hundred thousand tons. 

The tolls of the canals in 1824, one year before their completion, were 
$340,000. In the next year, they reached $566,000, and rose in 1826 to 
$762,000. With the rapid progress thus strikingly exhibited, few of our 
citizens were inclined to believe that the canals had impoverished the 
treasury, or that they would prove in any way injurious to the pecuniary 
interests of the State. The subject was, however, presented to the public 
in the year 1827 in a new and unexpected light. In that year, the canal 
committee of the Senate, of which Mr. Silas Wright, jr., was cliairman, 
introduced into that body a report, made avowedly for the purpose of 
drawing the attention of the public to the effect which the construction of 
the canals had produced upon the finances of the State, and of generally 
diffusing among our citizens a knowledge of the real situation of the 
public funds. It announced that *^ an alarming change bad taken place in 
the public funds" — that the school fund was annually " charging the State 
with a debt of $15,000" — that the litciature fund was «'no longer able to 
answer the calls which the interests of education required should be 
made upon it*' — that the actual income of the canals was ** highly exag- 
gerated in the public opinion" — that their gross receipts for the year 1826, 
without any deduction for expenses, were but $762,000, and paid an 
interest of only Q^q per cent, on their total cost — that the debt of the 
State for the canals then made or making *' would more probably be en- 
larged than lessened at the end of the year" — that " so long as it thus 
continued to increase, its final payment was not even approaching^^ — that 
" unless assisted by auxiliary funds, the canals would not pay their own 
interest and expenses, and redeem their debt within any reasonable time, 
if they would ever do i7" — that "the debt, with the whole aid of those 
funds, could not be paid off in a great number ofi/ears yet to come" — and 
finally, that any appropriations by the State for the purpose of construct- 
ing other works, unless they should be more productive than the Erie and 
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Cbainplaio canals, would ** hasten the period when direct taxation must 
be resorted toJ' 

The feeling of despondency which this celebrated document produced 
among the friends of internal improvement, not only in this State, but 
throughout the Union, is well recollected : and yet it is somewhat surpri- 
sing, that an inteiligent and sagacious people, should have permitted 
themselves for a moment to be misled by the financial view which the 
report professed to take. Its fallacy was obvious — consisting in the total 
omission to take into the account, the prospective, but certain and inevi- 
table increase in the growth of the country, and the trade of the ciinals, 
and in assuming the receipts of 1826 as an immutable basis. It is need- 
less to add, that the friends of internal improvement made a resolute, 
though inefiectual, struggle against the doctrines and tendencies of this 
report. The late Governor Clinton, on the assembling of the Legislature 
in the year 182S laboured earnestly in his annual message to disabuse the 
public mind. He declared that *' the condition] of the finances had been 
greatly discoloured and misunderstood by inaccurate views and partial 
examinations^' — that ^* fallacious statements had been mingled with the 
subject" — that **the constant and progressive increase of ihe canal reve- 
nue, and the correspondent diminution of the debt, would in a few years 
produce its total extinguishment" — that *'lhe elaborate and systematic 
attempts to depreciate the utility and arrest the progress of internal im- 
provements, were equally astonishing and mortifying" — that " the means 
©f the State were ample, her resources great, and her credit equal to any 
emergency," and he renewed, "in the most earnest manner, his recom- 
mendations in favor of the leading objects which he had presented in his 
former communicaton6." 

The death of this great man in February of that year, withdrew from the 
cause of internal improvement its ablest champion, and the loss has been 
severely felt by the people of this State. 

The predictions of his last message, as to the progressive increase of the 
tolls, and the extinguishment of the debt, have been fully realized. The 
annual toll3,,which in 1^26 were $672,167, (or according to the statement 
of Mr. Wright about $752,000,) amounted in 1833, to $1,542,695, 
although the rates had previously been reduced nearly 20 percent. ; and in 
the year 1835, to $1,485,775, although again reduced about 15 per cent. 

On the 1st dttf of July, 1836, the tolls had accumulated in the hands 
of the commissioners to an amount sufficient (with the aid of the auxiliary 
funds previously realized from the salt and auction duties) to extinguish 
the whole of the outstanding debt. Previously to that time, upwards of 
four millions of dollars had been paid in cash directly to the public credi- 
tors ; and the residue, amounting to between three and four miUions, was 
then invested in temporary loans by the Commissioners, as trustees for 
the holders of the balance of the debt. 

This final consummation may justly be regarded as the crowning event 
in the canal policy of the State, and fixes an important epoch in its fiscal 
history. It affords, moreover, an opportunity peculiarly fitting, not only 
to review the progress of our treasury since the commencement of our 
canals, but also to examine how far the view of the finances taken by the 
committee of the Senate, in the report of 1^27, has been borne out by the 
facts. 

In the year 1817, when the canals were commenced, the funds of this 
State consisted of, 
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I. Productive property in bank stocks, mortgages and 
other claims, amounting to . . . . . $4,770,302 7Q 
The State then owed a debt of 1,503,685 GO 

Leaving a balanee of . 
Of these claims a portion was subsequent!/ discovered to 
be worthless to the amount of • • • 



Leaving, 

The annual income of this balance was about $180,000 00 
The State derived a revenue from auction 

duties of 191,128 38 

and from salt duties imposed in that year 

and paying in 1818, . . . . 48,784 27 



$3,275,617 70 
302,000 00 
$2,073,017 70 



Making the total revenue . 



$410,007 65 



$082,242 26 



$26,696 10 



2. Unproductive property in lands and public build- 
ings ; the former containing about a million of acres. 
From the sales of these lands a fund had been previously 
established for public instruction, called the <* Common 
School Fund," the principal of which, on the 1st January, 
1817, amounted to ....;.. 

The constitution of 1821, transferred to this fund all 
the lands then remaining unsold, with some unimpor- 
tant exceptions. 

Another special fund had also been established prin* 
cipally for the support of academies, called the ** Litera- 
ture Fund," the principal of which, on the 1st of 
January, 1817, amounted to 

By an act passed in 1826, the amount of $233,616 19 
was taken from the $2,073,617 70 above mentioned, 
and transferred to the Common School and Literfiture 
Funds, leaving $2,740,001 51 

To contradistinguish this amount of $2,740,001 61 from the two 
special funds above mentioned, it was designated in the public accounts 
as the ** General Fund." 'i 

When the canals were commenced in 1817, another special fund was 
ereated for the security of the public creditors of whom money should be 
borrowed for the construction of the canals, designated as the ** Canal 
Fund," and consisting of the salt and auction dulies above mentioned, 
the tolls to be received from the canals when constructed, and some othei 
items of minor amount. 

The establishment of this latter fund consequently diverted from the 
ordinary uses of the treasury, the salt and auction duties, amounting to 
$239,007, and reduced the nett income of the State from $419,907 65, 
as above stated, to about $180,000 annually. 

A tax had previously been laid on the whole property of the State, to 
defray tho expenses of the war, which had recently terminated. That tax 
was continued at a reduced rate, until the year 182G, and was applied, 
together with the annual income of $180,000 above mentioned, to the 
payment of the ordinary expenses of the government. 

In 1826, the rapid increase in the canal tolls began to exhibit itself ai 
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)8 above flated, and tlie Statttax was then discontinued, upon the ground 
that th« principal of the remaining balance of $2,740,001 51, would 
sustain the government until the debt for which the salt and auction 
duties and canal tolls were pledged should be extinguished, and that ihose 
revenues would then be liberated and placed at the servicie of the State. 

Between that time and the year 1836, the whole of that balance was 
accordingly expended, principally in defraying the ordinary expenses of 

the government, amounting to $2,740,001 51 

and the State also borrowed the bank safety fund, amounting to 416,532 43 



Making in all, ; $3,156,533 94 

Of this amount, a portion exceeding $500,000 was expended in erecting 
the State, Hall and the State Prisons. 

The aggregate amount of the salt and auction duties which were 
received, between the years 1S17 and 1836, by the Commissioners of the 
Canal Fund, and paid over to public creditors, and which, if they had not 
been so applied, would have been used during that time for the ordinary 
purposes of the government, exceeds $5,000,000 ; so that although the 
above sum of $3,156,533 94 was thus expended, the salt and auction 
duties remain to the amount of the $5,000,000 virtually invested in the 
canals, and stand as a substitute for the $3,156,533 94. 

In the year 1832, in order to extinguish a claim of John Jacob Astor, 
to lands in Putnam county, sold by the State, and the title to which had 
proved defective, a debt was created, called the Astor stock, to the amount 
of $561,000. 

Since the year 1825, the State has also created debts in constructing 
lateral cands, which remain outstanding, viz: 

For the Oswego canal, , . . . • $421,304 

Cayuga and Seneca, , . . . 937,000 

Chemung, . . . . . 316,000 

Crooked Lake, , , . . . 120,000 

Chenango, , . , . . 2,270,000 



$3,364,304 

And it has commenced the construction of the Black River 
canal, and tho^Genessee valley canal, and created debts 
on those accoants, for . . . . 190 920 



Making the total existing debt for lateral canals, $3,565,224 

Between the years 1817 and 1837, the Commott School Fund was 
increased from $982,242 26 to $1,916,647 68, and the Literature Fund 
from $26,696 10 to $268,092 87. 

On the first of January, 1837, the productive property of the State, 
consisted of the canals : — which produced a nett revenue in the year 
1836, (after deducting all expenses of collection, and of maintenance and 
repairs,) of $1,107,871 30 ; equivalent to an annual income at 6 per cent, 
on a principal of . \ , . . $23,157,742 

The debts of the State now are : 
To the Bank Fund, . . $416,532 

The Astor debt, . . . 661,000 

For the lateral canals, . . . • 3,555,224 

_ $4,532,766 
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Which deducted from the productive property as above, 

leaves a balance of ... . $17,624,9^6 



The income of the State may then be estimated as follows : 

Nett revenue from the canals as above, $1,107,871 30 

The revenue of 1836 is assumed in this estimate, for the rea- 
son that the tolls of 1837 were reduced by accidental 
and temporary causes. 
The auction duties, which produced in 1837, 214,458 62 

The salt duties do 111,616 89 



Total, g51,413,846 81 

Brought forward, .... ^1,413,84681 

From which deduct interest on debt of $4,532,756 65, 226,662 83 

There remains, . . $1,187,183 98 

The ordinary expenses of the government are estimated at 400,000 00 

Leaving a clear annual surplus revenue of . . $787,183 98 

It thus appears, that in the twenty years from 1317 to 1837, the pro- 
ductive property of the State was increased from $2,973,617 to 
$22,157,742, (or after deducting the debt, $17,624,986); the annual 
revenue, from $419,907 to $1,413,846; that during the same period, 
$500,000 was expended upon the public buildings; that the school and 
literature funds were doubled ; the State tax discontinued, and the people 
relieved from burden or expense in supporting the government. 

It would naturally be supposed, that the signal success which has 
attended the prosecution of our canal policy, would have removed all 
opposition to the extension of a system which has produced such prospe- 
rous and profitable results ; and yet there are still to be found within this 
State, individuals .of respectability and influence who zealously maintain 
that the treasury has been impoverished and exhausted by our public 
works : that the extension of the system will impose grievous aud everlast- 
ing burthens upon the people : — and that " internal improvement," (in the 
often repeated phrase of a distinguished advocate of these opmions,) *' is but 
another name for eternal taxation." Upon what ground ^s strange doc-^ 
trine re^ts, it is not easy to discover. The State, within flie last twenty 
years has quadrupled its productive property, relieved its citizens from tax- 
ation, and now enjoys a clear annual revenue of nearly eight hundred 
thousand dollars : and how, under these circumstances, ite treasury can 
be regarded as impoverished or exhausted, is wholly beyond the compre- 
hension of the committee. The supporters of this doctrine, however, allege 
that the " General Fund" is squandered, and gone ; — that the State has no 
other fund to which it can legally resort; — and therefore, that the treasury 
is exhausted, and taxation has become necessary. But neither of these 
propositions is founded in fact. The General Fund is neither squandered 
nor gone, but now exists, in full vigour, invested in the canals, and in that 
shape yields an ample revenue to the treasury, and it is no more lost than 
the seed is lost, which, when sown, produces an abundant harvest. The 
treasury, in fact, is overflowing with the tolls derived from the canals : and 
to those tolls the State may now legally and properly resort, for the pur-* 
pose, not only of meeting all its present obhgations, but of extending the 
benefits of ioteraal improvement to those hitherto neglected portioni of it9 
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population, at whose common risk, and upon whoso common credit, the 
canuls were constnicl*fd. 

But it has been contended, that these revenues are placed ** wholly 
beyond the reach" of the representatives of the people^ and upon the 
ground that the tenth clause of the seventh section of tn6 Constitution of 
1821, has declared that the tolls shall not be "reduced or diverted" at 
any time before the *' full and complete payment" of the moneys bor- 
rowed for the construction of the Erie and Champlain canals; and it is 
averred, that in point of fact, those moneys have not been fully and 
completely paid, according to the literal requirements of that clause. 

This objection, it will be perceived, if well founded, will apply equally 
to the reduction, as to the diversion of the tolls ; and as it involves in both 
respects important consequences, it deserves attention. 

The Convention which framed the amended constitution, assembled in 
1821, and only a few months after the Comptroller had estimated that the 
tolls of the canals for the ten yea^s next after their completion, would be 
only one hundred and fifty thousand dollars annually. From peculiar 
causes, not necessary now to state, a large majority of that body partici- 
pated in the doubts and forebodings as to the eventual success of the 
canals, which then prevailed with a considerable party^hroughout the 
State; and there is good reason to believe that many of its leading 
members honestly feared, that the debt to be incurred in constructing 
those works would never be paid ; and that if the tolls should be reduced 
or diverted, a perpetual tax to pay the interest would be imposed upon 
the people. It was mainly under the influence of this apprehension, and 
far less, if at all, for the purpose of affording a specific pledge to the public 
creditor, that the clause in question was inserted in the constitution. 

[To be continued.] 



Hydrographical Survey of the Lakes. 

The late disasters on the Lake Erie coast, will not, we hope, prove a 
fruitless warning of the deficiency of government over the interests of 
commerce on oi^r inland seas. At least a dozen vessels have gone ashore 
there, since the first of November*; in almost every case the calamity 
would have been avoided had there been chartis in existence, and the 
ordmary precautions taken. Our whole lake coast from Ontario to 
Superior is unknown to hydrography, and demands national care more 
than any other part of the country. Its claims to protection, on the score 
of public importance, cannot be estimated too highly. 

The aid given to the lake navigation by the government, has not been 
commensurate to its value ; long before the United States rose to their 
present elevation, the English had delineated and explored the shores, 
and sounded the depth of waters contiguous to the Canadas. A nautical 
•urvey would save annually hundreds of thousands of property, and 
occasionally many lives. It should be made as soon as possible, as a 
mere question of national economy, to say nothing of the annual loss of 
shipping and merchandize constantly recurring. In the months of Octo- 
ber and November, the loss of the underwriters and owners could not 
have been less than $300,000, This one item for two months, shows, if 
not the constant rate of loss, the constant liabilities to loss, and by consc- 
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qnence the perpetual t^x upon all trade, in the shape of increased freight 
and insurances. This subject demands the immediate attentiou of Con- 
gress, and we hope it will be promptly attended lo. 

It is astonishing that on lakes so mucli frequented, and so liable to 
shipwrecks, thertf are neither charts or sailing directions — to the strange 
mariner, the eye, assisted by judgment and discretion, is the only guide 
which can direct the master in the responsibility attached to the command 
of a vessel, with the valuable lives confided to his care and protection. 

Innumerable facts can be adduced showing the great want of the mari- 
time survey ; a few, we trust, will be found interesting. Not having the 
official returns at hand for 1837, we will take those of 1836, for tlie ports 
of Buffalo and Chicago, the harbors at the extremities of Erie and 
Michigan. From the port of Buffalo there were 3,712 clearances and the 
same number of entrances, the tonna":e of which was 642,000 tons. The 
lowest estimate of the passengers going to the westward alone for that 
year was 108,000, by many it was computed at double that number- 
Cliicago, it should be recollected, was inr 1 830, just coming into existence ; 
in that year there were 450 arrivals, (viz. 49 steamers, 10 ships and 
barques, 26 brigs, 363 schooners, and 8 sloops, averaging 87,550 tons. 
We have meii|ioned those two ports, conceiving that our lake commerce 
is not generally known, or its extent and importance as yet duly appre- 
ciated abroad. Cleaveland and Detroit both equal, if they do not exceed, 
Buffalo, in the number of vessels and the amount of tonnage. 

By a maritime survey, we shall acquire accurate charts, the exact 
location and character of all reel's, shoals, rocks and islands, and an 
acquaintance with the currents and tides (if any), also, a full description 
of landmarks, and all dangers to which the shipping are now exposed. 
The latitude and longitude of all places would be established by astrono- 
mical and chronometric observations, the mao^netic variations and dips, 
&c., and a mass of scientific knowledge would be gained highly creditable 
to the nation. It is evident that a hydrographical survey of the lakes, 
would be of great advantage to the country, for in the destruction of pro- 
perty by disasters, government must suffer as well as individuals. — Buf- 
falo Patriot. — Communicated. 

. . ■» >> < : ' ■ ■■ — 



Improvemints of the Microscope, — A German, named Van Esten, has 
recently produced an improved microscope, of astonishitog and unhoard 
of powers. They are made of diamonds crystalized after being dissolved, 
and they have enabled him to make most astonishing discoveries in the 
properties of bodies, some of them having an intimate connexion with 
health and the treatment of diseases. This animalculte which forms the 
poisonous matter of certain diseases, are made distinctly visible by means 
of this microscope, and some of these are in the same manner to make 
part of some articles of our ordinary food. It has often been conjectured 
by medical men, that the virus of many disorders to which the human 
body is liable, has an animalcular ori^iiii, and this supposition has been 
fully verified by the observations ilirouirh Van Esten's microscope. 
Those substances are found to be composed almost entirely of animalculoe, 
and these seem to be as various in their powers, habits and modes of life, 
as the large animals which inhabit the earih. The animalculre of the 
varioloid virus differ from these of the small-pox virus in size rather than 
form and habiis. A new theory and mode of treatment for diseases is 
likely to be the result of those discoveries. Spellanzani long since 
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observed that llie pediculous w.is in tlio hnliit of scratcliiiig ilsclfaiid tlienca 
inferred that it niis bit by ^oiim oilier niiimal. T\m uivat niiii\:li: auimni 
is lion miijo vUiblu. If iliu intuits itf dtsiruviiig Uic tiuitiiiilciilii; that 
constitute the virud ofdisea^r^ sliull be fouiul utii, a vast udilitiuii i^ mada , 
to the means of prevemioii and cure ofdisciifC. No A^abt liie itipuns of 
dcstrojinf,' them in eoo will be discovtrcd, not only iu the huniiui frain«, 
but iu the food ibnt we cat, frum which ihey uiigiuutc.-.Uiss. IiiUUigencer. 

Mataninlh Steam Ship. — A friend has Ecnt us the dimciisiGus of an Iron 
Steam Ship, now building in England, to run from Falmouth to Calcutta, 
which voyage, it is expceted, will be pcrlifrined in thirty dnys- 

" The <lueen of the East," which ia the name of the veasel, is to meai 
sure 2617 tons — her engines are to be of 000 horae power, with cylinder 
of 84 inches diameter, and 9 feet stroke. Iltr draft of water, at th« 
greatest immersion, 15 feet. Dimensions — Extreme length, BlO feet; 
length of main deck, 262 feet; length hclwe!;n perpendiculurs, '^70 feet j 
length of principal cabin, 128 feet ; width of beam, 45 feet ; depth ofholdr 
30 feet. There will be 14 private rooms lor passengers, and 400 berths. 

There is now running n» iron steamboat, between Londan and Antwerp,' 
the Rainbow. She had perfurmed tlie distance between Bliickwall, her 
point of departure, and the quay at Antwerp, in 16 hours and uO minutes. 
Her engines are of 180 horse power, 50 inches cyliuder, ai.d 4.} feet stroke. 
Her dimensions arc as follows : tontiapc, 5S0 ;" Itniilh of deck, 198 feet ; . 
length between jierpcndiculars, 100 feet ; breadth of beam, 25feet ; depth 
of bold, 12 feet S inches. 

While Europe is thus making rapid strides in Ocean steam vessels — is 
America, the land of the invention of such vessels, to lemain forever 
supln« ? Are Government and nierchuut:^ alike iiiditTerent or inattentive 
to the progress making elsewhere in this new arm of maritime superiority, 
an arm alike potent for cou^^lte and for war? It would really *eem. 
that mdijiM nation, hadnflHe^^yMl^^cw anplic 
powei|^H||D6rgv to fg/t^^^f^^^^K^j^^ e hope this apathy 
may Ogl^ftOa 1 ^^^^-^^^^^^^"^ 
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SyracoK and Ulica JJat/roai/.— S^^^^HRliHb^^^vblic great 
pleasure to learn from the Journal smHMerce, that tmR>rk on this 
road has proceeded with activity during the past ucasoii, and is now iqn 
state of such progress that the whole line will be ready for the iron by We 
middle of May. The directors have made such arrangements as thef 
expect will insure the seasonable arrival of the iron, in which event tbe 
road will be open for travel early in July nest. They .have entered into 
agreement with ilie Utica and Schencctada Bnilroad company fortlie 
: of their cars and engines, which, as soon as the road is completed will 
I from Schenectada to Syracuse. This arrangement is mutually bcne- 
!ial to the two cumpanics, aud must be very satisHictory to the public, as 
ID effect brings [he two roads into one, from Schenectada to Syracuse. 
^-Buffalo Patriot. 

Canajokaric mtd Ca/skilt Railroa'l.~U is staled in the Catskill Mes- 
senger, that twenty-six milts of this ro.'id are finished, and will be opened 
in the spring. The length of the road, when completed, will be seventy 
milea, at an average cost of about $3,571 per mile. 
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[We regret eitremel; that (be eonlmvcray Ixtwpen Mesira, DetmoM and JoliniiaQ ha* 
UHUmeJ so unpleiiant a character, at itianot our iloirethat |iroresalunnl discussion sboulJ 
degenerate into pecsii^al ilisiigreeuient. Aa both of the sciillpmen have diiclainied any 
inlention of continuing the diiicussion, end as we desire to eiclude topics of an unpleasant 
chjrtclec, we cloei; the n.allcr, and boj;.e (hat udj diaacrcFubk- TccoJlccliiiii:< of it maj' be 
sunk in obtivion.] 

To the Editon of the American Railroad Journal. 

Gf.PfTLEMEN, — I have qo intention ofmnkftig the pa^es of your Journal 
the arena for personal discussion, but after the commubicaiiiiii from Mr. 
E. F. Jolinson, tt> wiiich y<iu gave puWidiy in jour ta>t numl'i ..1 ti^el it 
incutnbcnt on mvaeif to say orw word j| '"' 

The soJenbJccI I had ja||flHHtfWi^^Vtcri;ii i^'< " controvert \ 
Messrs. Johnson ^HEj^^^^^^^WP^Hlft^ "''"'' "'' ili^princiii 
of action of LocJB^mHiPBrt^^BHl r t'<ir dmer^fl^ 

that niy^^^^^Hf effort 

'B on thiirl^HR should 

ti hjH |!roiiiulli>.';, i)inugh Cfinfider^PhssertioDs 

s of his (Kwltliin, nitii tin: fallacy of De Pambour, and- 

rofuse oiii|niuiing of personal invective against 




Rseir. 



His attempt to cast upon me, in almost every paragraph of his laa 
communjcatiun, ihe stwina of having staled what wiis not true^doCB u 
controvert a single ntn of the demonsiratinns wliich I have eltaf^a£ 
show liis misconceptfch of the euhjeci,and the correctness of DttTani 
Yet, if he can succeed^Ly qnibbJitiK evasions and forci d constmctioii*,! 
convincing any one xnm'l have misstated his positions, he is welcome.]^ 
the fall benefit of such s mode nf coi^ducting an argument. My B 
throughout the discussion was a hitrhe^one than to prove him wrong} 
I wished was to prove Da Pamhour ri^t, and in this I believe I i^^- 
succeeded. ' ^;: 

Mr. Johnson's concludini; appeal for a judgment in his favor, on fliiB." 
frround of my being of foreign birth ia a puerility T need hardly advert to, 
1 now dismiss the subject altogether, and those of your readentwbb Ael 
an interest in the diBcuuioQi 1 must refer to my former commuiiicatioiui 
C. E. DBTMoiA; 
9 



his las^^ 

oesju^B 
flgji^pr 



(OommBHlcMcd bj Iba dwnUn T«n GwMMi.) 

Cnit of Working Railroads compared with Canaltor Turnpike Roads, 
is Uic greater part of Tr. misesoii Railroads, tliu obj«4t*f Co nstru Cling 
them ID exjiosed with all ihe necessary detail, but the expenses for working 
ft finished Railroad Line have, aa yet, not been determined by experience. 
We have, therefore, been much gratified in overlooking the 3 J ediiion of the 
*' Practical Treatise on Railroads, by Nicholas Wood," lately published 
in London ; Mr. Wood gives a very good analysis of the different items 
of expenses in working a Railroad, and takes, as an example, the Liver- 
pool and Manchester Railway. This line is 30 miles long, but equal to 
jk level Railroad of 34i miles in length. The following table contains lh« 
cost (.( working tbia line for a period of two and a half years, during 
which the Directors of the Railroad Company published detailed reports; 



Catt of Woriiiig the Livtrpool and Blancheiter Railroad, fri 
1832, (<t JWj/ 1, 1834. 



n January 1, 




. 4),!tSt4 0,651 0,546 
■ 0,55^0,431 0,172 

— 10,109 

— I 0,2 1 1 

— 1 0,144 
MIO »,367 — 

Wi.9^i 1,^4' — 
f expenses 0,040 0,44S 184 



Total cost. 



3,iaiil.3fie :i,-153 



1,320 

0,421 055: 

0.254 0,148 

OolO :i),-2tf6 

o,3tni . — 

^. '0,170 



922 
0,421 
0.105 
0,201 

0.121 



_ (l,R37 0,.566 
0,44s jUJi 



2,804 
on, we look £1 it. equal to 4 dollars S6 cei|^ 
lal to 20(;0 English fiounds. The gross load M 
11 at of goods and waggons, or passengers and cbek ■ 

Ifae g^flw id table contains the eott nf eoiweyin^^ood$ and passengers 
i roads. 
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1 4^ cents per ton ppr mile 

2 1. 7 cents per ton per mile 
li,l cents per passeng. 



The next table contains the eott of conveying gtodi and pattengtri om ^^k 
BMl», tU digkrtnt raits of epetd. :■! 



Coit of Working RaUr9ad$. 
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3,44 
6,31 
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o"33 
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1,19 
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6,3G 
2,19 
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It is evident, that io every Uailroad project, besides the expenses of 
construction, tliose of working the line are of the highest imponance. 
In giving, therefore, the above statemenis, we wiah to induce the Engi* 
neers and Superintendents of our Railroads to make similar accounts at 
the end of erery six tnonihs, or every year. These accounts will show in 
a very clear way the state of their concern, and give at the same time, 
very important data for new projects. We would be very much pleased 
to receive some of those accounts for publication in our Journal. 



Report from J. J, Abtrt, bt refeTenee to a Canal to connect ike Chtiaptait 
and Ohio Caiud with the City of BaUvnort. 

lorMirrtand. ' 

of your Excellency, dated the 28d 
Secraicy of War. I wa^irected to 
mo cffecl^JflBne refer- 
n^B^iiect th4'4^^^H^lie and 
iflpfffl'n Toindi^^^^HcuIarly 
s^BSed by the tipi|peof the 
hi! followinji; words t" ' 
al Ciinipiiriy are entitled to no 
liter ihc pruvisious of ibis act of 
louiiie the canal from the Cbesa- 
caita.1 to the ciiy of IJakirnore by the most norlliem 
practicable route of the nuies by the valleys of the Monococy and the 
Patapsco, or by the route diverging from the said Cbesapeake and Ohio 
canal, at the mouth of the Seneca river, exclusively wiihin,th« limits 
this State, provided such route be found practicable with due supptj^ 
water." 

" Resolved, That the Governor he, and he is hereby authorized 
direct a survey to be made of the aforesaid rnutes, so that the 
bility of constructiag the said canal, by either of the B»id routes, may 
ascertained at as early a period as possible ; and report the same to the 
next General Assembly." 

2 From the foreRoingit will be perceived that the locality of the roatM' 
of the canni is prescribedi that, whichever route should be adopted, it 
must be exclusiveiy within the limits of the State of Maryland ; and 
that it should be " practicable with due supply of water," 
^ S. Seieral surreys having already be«n nuide in refereooA to the Mine 



To hi* Eiceiltnc]' T. W, Vduy. OoKmoiofU 

1. In consequence of the applic 
of April, ld3a, to the 1 
receive your inatructio 
- red to H survey of a 1 
Ohio c 

expressed \u i\v<- of a stinV's dfresoll 
State of AUrjLvdd, in March, 18^8, ii 

" Re^olotd, That the Maryland C 
Bubacri[)tio(i on \hii part of thts Srate, 

«e Aasemblv, unless ihey 
■■■ ■-■■■■ 
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M Report Jrtm J. J. Abtrt. 

object, by engineers of much reputation, tbe possibilitiea of the case hsd 
become determined ; so timt my attention was, in tbe outset, liniit<-d, and 
relieved from the vague action whicb would have ensued of an-unknown < 
and unsurveyed region. These previous survejsconfinedttose possibilities 
to three routes, usually known as — 

1. The Westminster route. 

2. The Linganore route. 

3. The Sfiieca rout; 

There is a fourth also — the route through the District of Columbia to 
Georgetown ; but as ibis ia not " exclusively within the limits of the Siate 
of Maryland,-' it could not be made a subject of investigation, as it fell 
without the locality of operations which the Legiiilature bad directed to be 
observed. 

4. Of the routes named, the first had been so unequivocally rejected by 
the engineers who had preceded me. that I did not consider it deserving 
of a survey. The second had also been rejected, frem its presumed 
deficiency in water ; but as it was the only route connecting with tbe 
valley of the Mmiococy that bad a bare possibility in its favor, and as the 
Legislature evidently had this valley in their contemplation when the 
resulutions quoted were pitssed, it appeared to me proper that it should be 
surveyed. It has accordingly been done. 

5. The (bird in the route by the valley of the Seneca. Upon this, and . 
this alone, have the engineers who preceded me differed in opinion. One, 
Mr. Trimble, declaring it lo be adequately supplied with waier; the other * 
two, Messrs. Fisk and Hughes, beingequ^illy decided that the supply was 
insufficient. It was this dilTerence of opinion which gave rise to the 
legisliitive action authorizing renewed surveys, and which induced your 
excellency tn designate me as a sort of umpire io the case, with authority 
to make whatever additional investigations and surveys might be consi* 
dered necei^ry. 

6. I MHjLdenv ibul 1 iVIt tbe .'ii>l>:>rr.-isE[jK'rr „{ mv posiiion. With 
all o''t|^^H|^in''" I I'^d U^.n lor yeurs oa lemu o( x\ui most friendly 
interco^^^Hfel pi'^i-fsged greiit reputation. Mr. Tiimblc, a distin- 
gnishe^^H^We of \lit^ Military Academy, had been, for many years, 
superintending higtily iniporiiiiii nidroad operations, po-^secuBg and de- 
ceiving the coiifidetiie of Ins I'liipliiyera. Mr. Fi^^k had'^Bi equally 
loos on those uf canals, imil wa^ thi:ii, andlMd been for some time pre- 
Tiima, the Chief Gnglneer of the Chesnpeiike and Ohio camil. Mr Hughe^ 
his associate, it was well known, was a gentleman of scientific knowledger 
having passed through the courses of the Military Academy, of a vigo- 
rous and inquiring mind, and had been for many years employed by the 
United States as a civil engineer, in which capacity his reports, plans, and 

B 'mates, on various subjects conuected with his profession, bear amplo 
imony of his abilities. To agree nith both sides was impossible ; to 
with some one, therefore, must be tbe inevitable result of an honest 
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On entering upnn the duty, it was soon found proper to extend the 
Mmaja Much more in detail than had been at fir^t contemplated, as well 
to gufaer all fiu'.ts of importance bearing upon the queBiion at issue, as 
from the difficulty of accurately conneciing ours with the labors of our 
{Kvdeoi-ssors, from the deficiency of permanent marks. But I hope by 
this course that nil necessary matter has been collected, so that the ques- 
tion will ba satisfactorily settled. 
9. Touf e<o«lleii«7 was dulj apprized, in the outset, that it would not 



Reperlfrom J. J. A'jtrl. C9 

be in my power to give mucii personal attention lo the survey!:. These 
were, however, committed to ubie hands — nir. Thoniiis J. Lee being at 
the head of one porly, oik! Mr J. I*. Kirkwood of the other. 'J he inter- 
course betweea thtte gtiiitlemen and myaelf has heen frequent, personally 
and by letter, so that no benefit that could be derived from my advice 
has been withheld. 

9. Recurring to your excellency's letters and instrucl ions, and to, the 
resolutions of the Legislaiure, as well as to the general principle which 
governs in all canal cases, it will be seen that the point at issue is " the 
due supply of water;" and that this is, in fact, the sole point upon which 
I am required to report. 

10. It will involve a reasoning upnn the general question of the quan- 
tity of water consumed or expended by canals, upon which it is evident 
that one might indulge oneself In a long essay, but of matiers faniiliar to 
the profession, already treated with great ability by engineers, and which 
in coosequence, would leave me, at most, only the subordinate duty i)f 
repeating, in my own language, that which has been so much better said 
by others. To the professional man, therefore, 1 shall probably i-ay nothing 
either new or interesting ; and were I writing a report for bis perusal only, 
I should probably limit myself to a few results and deductions; but 
writing, as I am for the judgment of the Legislature, which is not profes- 
sional, I shall, of necessity, be forced into the discu^^sion of details familiar 
to the profesiiion, but not so to those for whom J write. And to be ihe 
better appreciaied by these, I shall endeavour to e:tpress myself in ihat 
simple and plain language which, if ic should not convince, will at least 
be uodersLood. 

11. The water required for a canal ought to be sufficient to supply an 
expenditure on the fallowing accounts : 

1st. To fill the canal throughout its whole extent. 
2d. To compensate for Isaee^Kim ev:ip«ration. 
3d. To compensate forJj 
4th. To compensate fo'il 
5th. For the uses of the" fei*S, aecordin 
upon the canal 

6th. And bcthe waste arisiuji; from accidents and negligencies. 

12. I meaiRo treat of these sevem! causes of expense of water as 
briefly as a clear exposition of each will admitj and shall endeavour, in 
that way, to establish certain general rules, which may be afterwards 
easily applied, by any one who has a knowledge of the rudiments of 
ariihnielic, to the particular project under examination. 

13. But, as accessory structures to canals, feeders and reservoirs hare 
to be made, some facts and reasonings in reference to losses of w'ater in 
these, and of the means of filling reservoirs, will likewise have to be ■ • 
sub milted. . iv" 

14. 1st. The quantity TtquiTtd fn fill tht canaZ.— This, of necessity»'a|- 
depends upon its dimensions— length, breadth, and depth, and is obt&ined ^ 
by resolving il'em into the cubic unit of water used in the calculation.' 
The result is, however, always below the truth; because, while iJie process 

of filling is going on, fosces from evaporation, absorption, and filtration 
are taking place. In strictness, therefore, these sliould be taken into 
account, particularly in cases in which ihe supply not being abundant, it 
would be dangerous, from the delusion probably consequent, to neglect 
any item of loss. 
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10. 2i. Lttieifrom tvaporation. — Much has beea written on erapo- 
ration by autliors, a« a philosophical question ; but it is evident, on an 
esainiiiation ofiheir ezperimenta, that the result obtained can form no 

good data for calculating losse* of waler from a Biinilar cause on canals. 
What just coni|nirisDn can be made beHveen the circumstances, of 
experiments in a laboratory, and those which exist on a cantil ? The ou«, 
exposed to all the changes of temperature in different parta of its surface ; 
to commotion in its waiera ; to continual yariarions of humidity in tbe 
adjacent bed of air ; aud to greater or less currents of air pnssing over its 
surface. From all these, the experimenls of most writers on the subject 
have been comparatively free, and, of consequeoce, their results are not 
safe data in reasoning upon eraporation on canals. Una can easily be 
satisfied of this by referring to the article on "evaporation," in Ilutton's 
MdtheniaEical Dictionary, and by reducing to arithmetical results the 
proportions which some have endeavoured to esiablish between evapors* 
tion and rain, and the reverse. Tliese proportions, if true in nature, can 
be so only in peculiar localities: at, for instance, Dr. Brovrnrigg, in his 
treatise upon making salt, states ihe evaporation in tome parts of England 
at 73->4 inches during the months bf May, June, July and August ; and 
at 140 inches for the whole year ! To vrhat conclusions would these facts 
lead us, were we to apply them in the proportions givan by authors 
between evaporation end rain? 

16. Also, Mr. Dalton found that from the current occasioned by merely 
raising a window, th« evaporation uf his experiments in the room in. 
which they were made was increased fifty per cent ! Surely such results 
are not to be applied to the condition of water in a canal. 

17. That settled proportions exist between evaporation and rain, is not 
what [ mean to dispute ; but to determine these for an extensive district 
of country requires numerons ami long continued observations in many 
places, under circumstances brought as nearly as possible to those which 
actuall^ust id a ^Mte of nature. ^M^dons can, without doubt, be 
correoBJ^kbli^hbd between the e^^^HB|^ laborutory, and rain.as 
it nat||^^Knd iiciuallyjoiicurii. ^HHm^Ett-are those proporlionst 
Merel^Bp as u\ijt iji the cv:i|jnmiOTM<Sboratoi-v on the one side, 
and rain in a stdtr of naliirf; uii llje other'. Nuw, f.n- a canal, we want 
the evaporation I if^i Tlri:<.' ul'ii^uijr<£. That detenu incd -m q|MfeFOrks, where 
artificial heat is jjul ii^ijj, bui merely the ev^ip'iiaiionlKi large and 
exposed vats by ilie air, is most probably the iiiMiest approximaiiwi to 
what actually occurs on a canal, differences of climate and tetnperature 
Jieing considered. 

18. I have been furnished by my enlightened friend. Dr. Harlan, of 
Philadelphia, with some results of evaporation in that city. But thesa are 
liable to the objections already stated ; there is no parallelism of circuni- 

K ptances with those of a canal, and therefore there can he no just appli- 
cation of results. 

m convinced that losses on this account on eanals much exceed 
lbs laboratory rules by which engineers have been governed, and that this 
.Jias been often the unexpected cause of disappointment in the quantity of 
vater anticipated. 

30. Evaporations are much influenced by climate. That of England 
being generally colder and more moist than the climate of France, evapo- 
ration in the latter country should be greater than in England. In our 
country, particularly in the Middle States, we have more hot, dry, clear, 
and windy weather than in France ; which would justify the inference of a 
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greater eTaporation Trith us than in Europe. We have nlso more rain in 
the course of the year ; that is, a greater quantity falls in fewer rainy days. 

21. From the considerations heretofore given, I am disposed to con- 
sider the greater part of these ratesjof evaporation as inapplicable to the 
condition of water in a canal. 

22. The celebrated engineer, Ganthey, in hrs interesting work upon 
canali, appears to rely in this question upon the experiments made by Mr# 
Cotte, at Montmorency, near Paris. 

The method pursued in making the experiments is not given by 
Gauthey, but the result is, that the mean evaporation per year amounts ta 
41,575 inches; and that, for parts of a year, (vol. I, 2C6,) the results 
were: for November, December, and January, rS38 inches per month ; 
for March, September, and Octobter, 3*189 inches per month ; and for the 
remaining six months, 6.315 inches per month. These were probably the 
results of some one year, as they do not agree with the average per year 
above stated. The same observer also found th& rain to amount to 1^*662 
inches per year: from which he concludes that the evaporation is to rain 
about as 20 to 9^ or as 5 to 2*25. 

33. Dr. Halley fixes the annual evaporation at Lortdon at 48 inches ^ 
and, ou an ordinary summer's day at two-tenths of an inch ; and the pro- 
portion between that and rain as 5 to 3. The experiments of Dulton and 
Hoyle make it about 4*41 to 3. 

24. By particular observations of the Engineer, M. Pinn, on eci^apora- 
tion, during the suspended navigation ((homage) on the Languedoc canal, 
(And. p. 223) he determined that the partial depression, owing to evapo- 
ration, was two-fifths of the total depression of the water held in reserve; 
and that, during 320 days of navigation, the mean height of the prism of 
water raised by evaporation from the surface of the canal was 812 mille- 
metres, or 3 1 '969 inches. 

I understand this to refer to th6 actual exhaustion from the surface of 
the canal, exposed, at the same time, to whatever rain might fall upon it. 

25. The quantity heldljtftt|||r?e, of which two-fifths w||p lost by 
evaporation, is not stated; j^^^^H|jipe« as I supi^e it to be, tHHbll prism 
of water left on the closind^^^^^Kgation, the loss would then be one 
fifth of that prism in 20^ d^^^^^H: would be equivalent to one prism in 
one hundred l^^ys, or tliMle^HPPn-fifth prisms during the 320 days of 
navigation, frbm this cause aIoS87 

26. But it was said that the total abatement of the waters in the canal, 
on account of evaporation, was 31*609 inches in 320 days. Now, taking 
the rain as given (And. p. 237) for Trebes, a central point of the canal, 
and for a moderately rainy year, as stated at 697 millemetres, or 27.44 
inches, or 24-06 inches for the 320 days, we have the atnbunt of 
rain which fell upon the surface of the canal, and restored, to that'extent, 
losses from evaporation. But as, notwithstanding the rain, these Insses 
were 31*969 inches, the two sums may be taken as the total evaporation, 
or 66*03 inches. As the time of 320 days includes that of filling, opening ;\ 
and closing the canal, I presume ten months may be taken for its actual ■ 
navigation : this would give a sum of 5-60 inches for the average loss, by^ 
evaporation, per month. 

27. We have seen that, for an ordinary summer day, for the climate of 
London, Dr. Ilalley states the evaporation to be two-tenths of an inch, 
which would be six inches for a month of 30 days. Now, taking our 
climate into consideration, where we have no cooler, and many hotter 
days than an ordinary summer day in England, from the middfo of AprH* 
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to the \A uf Odober, nnd llio actual circumstances to which water ill a 
ckiiul \i exposuil, ne bi'lievc but few engineers will consider the evapora* 
tiuii iitiited in tlisdeJuciion just Diudcas btyoiid die reality for the climate 
of the L»iiifin-i! ic cHii'il, and still less so fur the one to which our obser- 
vations may be applicii. 

2S. But furliier: In a trihie of ilic deptli nf riin from obserrations 
made by Mr. Urantz, of lliiUimoie, vve iiiid the mean annual full of rsdn, 
in a series of eijjht years, to hiive been 3yS9 incljcB, (Rep. Board of 
Entrjneers, p. ol). Applying Doctor Halley's rule of propoition (23) 
to this, it will give a mean evapoiatioLi of 6G'48 inches. Then applying 
the rule resulting from the ob^ervanons of Dal ton nnd Hojie, (23) the 
menn eviiporatiun will be 58 G3S inches. And now to the same quanlit; 
of rain, applying the proportion of Mr. Cotlc. (2-i) the mean evnporaiion 
will be 88-64 inches We have already stated our opinion that evapora- 
tion WHS ^renter in this country than in Europe. All the causes of the 
pheiiiiinenon are knovrn to be more active wiih us, and we have seen that 
the results from the proportions giTen between rain and evaporation add 
their proofs to the opinion. Direct observiitions have been made' in but 
few places within my knowledge. 

3d. Mr. fjullivan, in his report upon the Chesapeake and Ohio canal, 
states the annual evaporation at Salem (Mas^.) at 50 inches ; and the 
board of Engineers, in their report upon the Morris canal, in 1833, state 
that Mr. S, Williams iiad ascertained the evaporation at Cambrid^ 
(Masfc.) toamount, annnally, to56 inches. Applying this result to the 
climate of the Morris canal, ihe board conclude to adopt 51 inches for its 
evaporation. " But, as the «nnal can be navigated only during those 
eight months of the year (from April to December) when the evaporation 
will be tlie greatest and the rain the least, and ns the instruments in use 
for measuring evaporation must always give results below the triith, ffom 
their not being exposed lo wind and cutrenls of air, we therefore adopt 
whole sum of 51 inches as expressive of the mn^timum loss o' 



by evapoWioi^ " Now, as ihi^ wiis fliy.j|^navig.iiiiiii of eight months' 
ivMpration was J WHwL gt ti-37 inches per month. 
tbt^heobsertiffli^OiBllnntmorcncy (3-2) jrave an 
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evaporation of 4I'57; from whicl),^pmMeduet^'Gt> for the tw<> 
ter months, it will leave 3891 iiK'besli^|^5^*^^"^"i"S tei^jnonths. And 
we have also seen thiti the aciual can'^ cvnporaiioti in that country 
amounted to S6-U3 inches (26) ; from which one may deduce a ratio 
between the evaporation of the laboratory and that which exists on a 
canal: this will be found to be as I to 1-41. It will probably not be 
considered unreasonable lo take the mean annual evaporation of the 
climate of Maryland, within the region of the contemplated canal, as 
equal to that of Cambridge (Mass.). Then, if we apply to the Cambridge 
evaporation (Cd) (lie proportion just ascertained, we may find the probable 
avaporation of the climate of our canal, for water exposed as it is in a 
canal. This will be 80*64 inches. Such is the mean annual evaporation," 
which, if we were to calculate for loss from that cause, we should use for 
a canal near Cambridge (Mass.) It could not, therefore, be expected that 
we should use less for one in the vicinity of Baltimore. The average 
would be 6-72 inches per month, and 6720 inches for the ten months of 
navigation. 

31. If our reasoning be correct, then, as a general rule for a ch mate 
like tliat of Baltimore, evaporation from large and exposed lurfacei similar 
to those of a canid is to rain as 2-03 to 1. 



Rep(ai of J. J. Ahert. 78 

32. We. are fully aware that our reasoning upoD this nintter is specu- 
lative. The data being of that character, the reasoning tnust partake of 
the same. Our objeC. is not to discredit the use of such rules, hiit to show 
the caution with which they should be applied. 

3i. But no rule of this, iiind can be relied upon : if true, it is but for 
some limited JocuHty. Every proportion given by any authority is thrown 
into a kind of ridicule by the facts of some localities. In Cnvallo's Philo- 
sophy, page 374, it is staled that, from accurate experiments made by 
Doctor UobsoD, during four yeais, he determined the annual evaporation 
from the surface of the water at Liverpool to he !1678 inches ; and in 
page 378, the annual fall of rain at Liverpool is reported to be 3748 - 
inches. Now, taking either of these elements for calculation, we can 
readily perceive into whut error we should fall, by the ralio or propur- 
lions given by auy autlior bciireen evaporation and rain. " The annual 
quantity of rain," says Dr. Dohson, " is a very uncertain test of the mois- 
ture or dryness of any particular season, eituaiion, or climate. There 
may be little or nu rain, and yet the air may be constantly damp and 
foggy ; or ihere may be heavy rains, with a comparatively dry slate of 
the atmosphere." 

34. It is, then, also, a very uncertain test of the evaporation, or the 
evaporation of the rain. In so important a matter as a canal, the water 
should not be obtained hy inference. 

35. Filtrationt. — These are the resuk of a general lawof nature, acting 
with greater or less force, according to the peculiarities of soil, but acting 
unceasingly and universally ; ol^en at great depths, as is observed in 
mines and caves, in great force, as is known from the absorption of entire 
rivers; through appnrenily impervious strata, as has beea observed 
through more than furi.y feet of the calcareous rock in which are cut the 
catnconibs of FHris ; and through carefully constructed masonry, as is lo 
be seen on passing under our various aqueducts. The idea, therefore, of 
making a canal which should be exempt from this general law, would be 
an absurdity. The ell'Drc of the en:;uieer is to lessen its acti?ity, and to 
supply the losses whii;li it qiqfiBsintis. 

36. Gauthey, in h'la v/t^'^dft^aah, (p. 367,) gives it as ageneral rule, 
that one may assume for filmib^ abuut double the amount of evapora- 
tion. This opinion follawalnnmeJiritely subsequent to bis statement of 
M. de CoUe*s rate of <;v;i[>iirutioii. lint from the remarks which we have 
made upon losses from evaporation, and from the fucts we have given, 
the uncertainty of such a rule must be evident. It appears to our judg- 
ment that it cannot be otherwise than incorrect. There are no acting 
causes common to huth, so as to produce any uniform relation between 
them. Filtrations are the result of the soil through which the canal passes, 
and the greater or less care bestowed upon its construction. Now, it is 
clear that these have no connexion whatever with the causes of evapora- 
tion, and therefore, no rule of proportion can be assumed as existing 
between them. The evaporation in the same locality would remain tlra 
same, whether the canal were carefully or negligently made, or whether ■. 
the soil were close or permeable. Such a rule can, therefore, be applied 
to a particular case only, and to that with propriety, merely because it bu 
been found to be true from actual observaiiun. 

37. Most of the rules of French engineers have been derived from- 
observations made on the Laoguedoc canal. Now, this caneil, it ia- 
adraitted by all who have written upon it, loses less from the usual cauiea 
of waste than any other kndwa caoal in the world) owing to the care 

10 
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which had been infused in its construction, and the vigilance and intelli- 
gence with which it is superintended. Rules derived from such a source, 
should, therefore, be received with great caution. They led the great 
engineer 1 have just nan^ed into error in his project of the canal du Centre, 
and would have resulted in a complete failure if sources of supply of 
w*iter, in addition to those at first relied upon, had not been at command. 
3d. But even in the Languedoc canal i have not been able to find in 
my investigations any data to justify the'rule, as the annual loss from 
filtration given by authors much exceeds the amount which would be 
derived by calculation from double the evaporation. Some limited expe- 
riments on parts of the work would seem to sustain it; but these appear 
to me to be wanting in muny facts to justify a general rule. There can 
be no doubt, however, that all the phenomena connected with canals have 
been observed with extreme care on this, the boast of France and the 
pride of her engineers. It is esteemed by the latter as one of the most 
interesting works of that kind. We shall have frequent occasion in our 
remarks to refer to facts connected with its history. 

39. It is, among canals, perhaps the only one which furnishes distinct 
results of losses by filtration. The usual method is to combine these with 
those of evaporation in one common result, which answers all general 
purposes in forming a judgment of the supply of water required.- But 
there can be no doubt, if observations on these and every cause of loss 
were separated and made distinctly, it would lead to a much greater 
accuracy, and would present in a more striking light the great saving of 
water which would ensue from the introduction of a better system of con- 
struction. ^Vhere canals have been made in our country, the supply of 
water has generally been abundant, and the demand for it on other 
accounts so limited, that we have been able to afford the waste of large 
quantites ; it being a much cheaper plan than fo save it at a great 
enhancement of cost. 

40. Elements to which capital can be applied are not among our defi- 
ciencies, but rather capital in order to h|||HM^ose elements into activity.^ 
This last is both scarce and in great djjjj^^^^bL has, therefore, to be used 
with the niost vigilant economy. Hj^^^^Rarisen with us a system of 
engineering, which may be emphaticflj^^^Kl ''the American system,'' 
which looks less to posterity than to^SBI^h time, and presses with 
extreme eagerness to an immediate andpi^ofitable result. It is a system 
in harmony with our condition, based upon common sense, and is the 
only one which, in our circumstances, can be pursued to any extent in the 
development of our immense but rather latent resources. While we 
therefore admire and learn from the more perfect structures of Europe, 
we must yet forbear a rigid imitation of them, as there are but few cases in 
which H different course would not lead to the bankruptcy of all concerned. 

41. The method of engineers, generally, to combine these two causes 
. •*" of loss of water, and to introduce but one item into their calculations for 

;/^, hoth evaporation and filtration, will oblige us to use results of that kind, 
>*'JW well as distinct statements of filtration. 

42. Huerne, in his History of Canals, (p. 266,) af\er detailed statements 
of the water consumed in different portions, while be admits the calcula- 
tions to be but approximative, comes to the conclusion that during ten 
months of navigation the Languedoc canal loses by its filtrations alone 
(deduction being made for losses from evaporation) about eight times its 
prism of water, or eight-tenths of its prism per month. Now, if we were 
to reverse the rule of M. Gautheyj and deduce the evaporation from the 
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filtratiop^i (and if the rule be correct it will admit of such an application,) 
the loss during the ten months, from the two causes combined, would be 
twelve of its prisms of water, or one and two-tenths prism per month, 
which would give an evaporation vastly exceeding that whieh engineers 
have used. And were we, on the contrary, to take the accredited rate of 
evaporation, and from that calculate the filtration, the result would be 
much below that which, from experience, actually takes place. 

44. But the different parts of the canal observed, show great differences 
in the quantity lost by filtration, while there is no reason to believe there 
could have been much, if any, difference in ihe evaporation. The latter 
quantity, therefore, if used as a basis for calculation, would have led to 
great error. The rule, then, of faking twice the given evaporation to 
determine the filtrations, is, in our judgment, extremely unsafe. . We will 
exemplify it farther. 

44. The prism of one mile of the Languedoc canal is about 64,207 
cubic yards. We have se^n that it loses by its filtration eight-tenths of 
this per month, or an amount of 51 ,365 cubic yards. The surface of one 
mile is. 48,644,893 inches. Now, the period of suspended navigation 
being in the winter, when the evaporations are very small, and may be 
supposed nothing, we will apply the whole of the mean annual evapora- 
tion of De Cotte to the ten months of navigation. This being 41*5 inches, 
would give for the ten months an amount of 43,269 cubic yards, or 
4,326*9 cubic yards per month for the evaporation. The filtrations, being 
double this amount, would give 8,658*8 cubic yards. But we have seen 
that the amount, by actual observation, is equal to ndt less than 51,365 
cubic yards. If, therefore, we were to rely on such a rule, it would lead 
us into shocking error. 

45. Still less can we rely upon the rule of the engineer, Ducros, given 
by Mr. Sullivan in his report, (Ducros, however, quotes it as the opinion 
of the engineer Chausade,) of one and a half times the evaporation for the 
amount of filtrations. That these celebrated engineers, . G^nthey and 
Ducros, may not have h a ^ ik cts on which to base their opinions, we do 
not pretend to dispute yijjHSiJKF ™ust have been isolated facts, under 
some singular circumstd^^^Hwd not adapted for a general rule. We 
can easily conceive that d^^Beriods of extremely dry and hot weather, 
with water very low in tliS^|||H^,. filtration would be much smaller than 
usual, and evaporation greater. The sides and bottom of the canal having 
been, from long use with a full volume of water, well compacted and the 
interstices closed, from the reduced pressure arising from a small volume 
of water,' but little could pass by filtration, while all the causes of evapo- 
ration were acting with increased intensity. 

46. But we have seen that this canal loses, during its ten months of 
navigation, eight of its prisms of water. (42.) AVe must suppose, also, 
that it contains a prism when its navigation is closed. IV ow this prism 
let into the canal during its period of navigation, must be lost also before 
the subsequent two months have passed ; and these being months of little 
or no evaporation, it must be lost by filtration. The canal then actually 
consumes by its filtrations, for its ten months of navigation, nine of its 
prisms of water, or nine-lenths of a prism per month. The prism of this 
canal for one mile being 64.207 cubic yards, its loss, therefore, is 57,786»8 
cubic yards per month, or 1,926-2 per day, or 80-21 per hour, qr about 
36*09 cubic feet per minute, from its filtrations, for every mile. The 
evaporations by the rule of M. de Cotte were found to be 4,326*9 cut)ic 
yards per month, (44 ;) which, treated in the same way, would yield 2*7 
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cubic feet per mile per minute. The total loss, therefore, on this canal, 
from evaporatibn and filtration combined, is 38-89 cubic feet per mile per 
minute. But if we taketlie evaporation of M. Finn, of one-fifth of a prism 
in 20 days, (25,) the total loss from the two causes combined will be about 
48 cubic feet per mile per minute. 

47. We have gone into these details, because it was satisfactory to 
know what that canal, which, as is generally admitted, loses the least of 
any known canal, actually lost from the causes stated. But its loss being 
a minimum, rules derived from it would certainly be very unsafe guides 
to follow in judging of other cases, however valuable they may be in 
indicating the advantages to be obtained from a careful construction. 

48. The board of United States engineers, in their report upon the 
Chesapeake and Ohio canal, (see Rep. p. 39, 40) assume as data for 
their estimate, the consumption of once its water prism per month, on 
account of losses from evaporation and filtration. 

49. From experiments made on the Erie canal, and communicated to 
me by that disiinguislied engineer. Mr. J. B. Jervis, (to whom I am also 
indebted for otheY highly valuable communications,) it would appear that 
the least loss, from observatioas made at variotis places, was 100 cubic 
feet. This was not the measurement of loss from a distinct cause, bat 
from all united — leakage of locks, evaporation and filtration The dimen- 
sions of this canal are, 40 feet water at surface, 28 at bottom, and 4 feet 
deep; which give for its prism of one mile, 26,595.5 cubic yards. The 
loss of too cubic feet per mile, per minute is equal to 160,000 cubic yards 
per mile per month ; or, supposing the navigation to continue for nine 
months, (in that climate,) the total loss would equal about 54 times its 
water prism per year ; adding to this the loss of the prism in the canal at 
the closing of the navigation, gives a total loss of 55 of its prisms of water 
for all causes, except the demands of the locks for its trade. 

6d, This consumption of water is certainly very great. The commis- 
sioners, in their annual report of January, 1834, make the following re- 
mark : .^^^^. 

** The Commissioners are inclined tOMlKfeinion, that, with proper 
care in guarding against the waste ^^ ^^^^^^KjP cubic feet per mile per 
minute for leakage, filtration and evapoilj^^^Pul causes of consumption) 
would be a safe estimate for the westernl|||PKidd)e sections of the Erie 
canal ; but it is to be believed it would be found, on a careful examina- 
tion, that a. much greater quantity would be necessary on many parts of 
the eastern section, where the soil is more open, the levels shorter, and the 
locks more frequent." 

61. Shallow canals lose more than deep ones. This is a point now so 
well settled by experience, that facts need not be adduced to prove it. 
We mean, more in proportion to their dimensions ; that is, in proportion 
to their filtrating surfaces. ' In our own country we have an example of 
a deep canal^ (the Chesapeake and Ohio canal,) the depth of which is six 

53. Mr. Fisk, the chief Engineer of that canal, after repeated and- 
careful observations over an extent qf about 40 miles, represents its loss, 
On acpount of its evaporation and filtration, at 60 cubic feet per mile per 
miuute. Its dimensions are 60 feet at the water surface, 32 feet at bot- 
tom, and 6 feat deep, which give, for one mile, a water prism of 63,673 
cubic yards. And as this canal loses 60 cubic feet per mile per minute, 
frpm evaporation and filtration, it will amount to 66,000 cubic yards per 
month per mile, which is more than- three-quarters of a prism. 
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53. liow, if we suppose the navigation of this canal to continue during 
ten months, and add to the ]oss just stated, that of the prism of water left 
in the canal, it will make 18i prisms of water for its navigable year. 

The observations of Mr. Fisk were made upon that part of the canal 
between Harper's Ferry and Seneca, which has been the longest in use. 
Much of it also passes through low ground, and may therefore be consi- 
dered as the drain of the adjacent high grounds ; and where exposed to 
the causes of active filtration, it was puddled with great care. On these 
accounts I conceive its loss may be fairly considered, under our system 
of construction, as a minimum ; and that the safer rule for a general esti- 
mate, on account of losses from filtration and evaporation^ would be two 
prisms per month. Its actual loss being, then, 1 '85 prism, our safer rule 
adds 0*15 of the prism of one mile per mOnth, which would increase the 
stated loss per mile per minute 2*25 cubic feet ; or make the whole, exclu- 
sive of the prism left in the canal on the closing of the navigation, 62.25 
cubic feet per mile per minute. This prism, left in the canal at the 
closing of navigation, is as has been shown, equal to 53,973 cubic yards, 
(52,) to] one mile. As its, loss is for the whole ten months, it would be 
3,374 cubic feet per mile per minute, making the total loss per mile per 
minute equal to 65^624 cubic feet. 

(To be Continiied.) 



Pis6 Buildings, 

Few details in regard to the mode of building in Pisi are to be found 
in any English work. There is no doubt that in those regions where the 
proper kind of earth is to be found that it presents great economical ad- 
vantages. There are many, doubtless, in the Northern States, to whom 
the following remarks may jiMHt iiseAil. 




Froil^^^Bptrn Agriculturist 

To the Distressed InlmKmnis of the City of Charleston, 

Seeing from the Act of the Legislature, as well as from the Ordinante 
of our City Council, that in future we are restricted to the use of incom- 
bustible materials in erecting our buildings, and knowing as I do the 
high price of such, and the diflSculty of getting them at so high a price, I 
would suggest the use of Pisi, or rammed clay walls. This mode of 
building is of great antiquity, and brought to such perfection in the 
country about the beautiful city of Lyons, in France, as to appear like 
elegant palaces, some of which are known to have stood three hundred 
years. But to be concise on this subject: I have just erected the walls, 
and covered in a house of 48 feet long by 24 wide, containing six large 
rooms, and three wide passages ; and though built under many difficulties 
which I had to surmount as I went on, yet it will bear comparison with 
any brick house of the same size, and was built in nine mouths by two 
men only, (who hired out at $10 per month before employed on this 
work) assisted by a black country carpenter for three weeks. 'From the 
experience I have gainfed in the erection of this house, I can with confi- 
dence recommend (if my directions are followed) the use of Pisi buildings ; 
viz. — The foundation must be stone or brick, raised twelve to eighteen 
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inches abore the ground. The mould, which is ? erj simple, must be a 
piece of 3 by 4 scantling, laid across the foundation, with a mortice at 
each end, describing the width of your wall, allowing for the thickness of 
the boards iliat are to stand on their edges, with their sides to the studs of 
scantling, standing in the mortices of the transverse scantling already 
mentioned, and capped with a piece of the same width ; these studs to be 
erected three or four feet apart. The flooring boards intended for the 
house, and which require seasoning, will just answer for this purpose, and 
will not be the least injured from this use, but better seasoned. They 
must be reduced to one thickness, and cut with a mitre at one end to 
meet ai the corners, clasped with tin or sheet iron clasps, secured with 
small screws. These may be taken off every other course, and used as 
before. J^ this mould so formed, lay six inches of clay, as dry as you 
can procure it, (I never found it too dry) and commence ramming, with a 
rammer beveled from a square of six inches,to one inch all on one side. The 
Pisadore (who is the rammer) finding it will not yield more to this ram- 
mer, then commences with a square rammer, till it rebounds briskly from 
•the wall ; he then continues filling in, continuing the same process till the 
boards are full, and he lays another board on the edge of that just finished, 
and continues this process until the story is raised to receive the joists. 
These are laid on a piece of scantling 3 by 4, laid along in the mould, 
and each end is well dove-tailed.x This being effected, 1 would recom- 
mend that the mould be taken apart from the wall ; it will be found an 
equal continued surface, resembling a piece cut out of a rock, of the color 
of the clay. If this has any blemishes (or inequalities of suiface) from 
the clay sticking to the mould, they can be immediately remedied by a 
plaster made of the same clay, with a mixture of cotton or hair. This 
being done, lay on the whole wall a coat of linseed oil. It will imme- 
diately sink in, and form an indurator, that will convert the surface 1o a 
crust of putty, impervious to rain or any kind of moisture. After you 
have given the wall a coat or two of the oil, you may paint it of any color 
you wish, which it will show and retain with the greatest brilliancy. Then 
erect your mould on the next story, an^|jH|dnue as before, laying, (which 
I forgot to mention j your door and wtfl^^Bkmbs plumb in their proper 
places in the mould, as you go al^^Hp^his mould possesses many 
advantages over the one >vhich I desctiBlplin my former article in the 
Agriculturist. It turns out the work in one continued mass, as if chiseled 
from a rock, and by this the work is reduced to three-fourths of the labor, 
and much more'^planishcd and perpendicular. In this manner, a Pise 
house can be built as elegant, durable, strong and incombustible, as of 
any other material allowed to be used. Its expense will depend much on 
the locality and vicinity of the' clay, to the place it is erected. Having 
the clay at hand, my Pisadore (or rammer) and one attendant, carried up 
sixteen inches of ^a wall, sixteen inches thick, in four days, all round a 
house, 48 feet long, and 24 feet wide. Now, if to build such a wall six- 
teen inches high, requires four days, how many days will it take to build 
■ it thirty-six feet high, the full height of a three story house? Answer 108 
days; which, at one dollar* per day, would be equal to $216. 

A brick house of this size would require 100,000 bricks, 

which at $15 per M., will amount to . . . $1500 00 

Lime at 25 bushels per M., is 2500 bushels, at 20 cents, . 500 00 

Laying the bricks at $4 per M., is 400 00 
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Costof the wallg of the dwelling house only, . . . $2400 00 
Deduct the price of building the Pise house, , , . 216 00 



In favor of the Prsc house, . . ^ • . . $2184 00 

But this is not all, for in a brick house you have to build a wood one within 
to make it fit to be inhabited, plaster and studs, laths, lime, nails and 
stucco, will amount to $1200, making the round sum of $3384. In 
opposition to this, I will state, the Pise walls require, no plaster, but only 
to be smoothed and painted plain, or penciled, as taste may dictate. The 
Pis6 house being painted as it comes out of the mould, is fit to be inha- 
bited as soon as finished. 

But the difficulty of procuring clay is objected to. This'will cease when 
we are informed, that all the blufi*s about our harbor and rivers, contain it 
in abundance, and may be wafted over in lighters, and sold at a low 
price. Our harbor, and the rivers and creeks around us, contain inex- 
haustible banks of dead shells, which, if rammed in such a mould, will 
produce a fine wall equal to Tabby, well known to many of us. The 
banks of Ashley jiver abound in a concretion of calcareous matter fit for 
such buildings. To this important hint I call your attention. The doc- 
trine that I have been endeavouring to inculcate, admits of the clearest 
demonstration, actual experiment. Take a box of a handy size, ram it 
with clay, as described. When so filled and rammed, turn it up on a 
board, and lay it in the sun to dry, so as the box or mould may be lifted 
off without injury to the pise'd work. When dry, indurate it with linseed 
oil, and when it is dry, paint it on either side with any color you please. 
This experiment will satisfy you of the strength of the walls, the effects of 
the oil as an indurator, and the beautiful appearance of the paint. 

I remain, with best wishes, yours, &c. 

Bartholomew Carroll. 
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The total amount borrowed to construct the canals, was 7,672,782, 
of which amount $3,32b,295 has since been paid directly to the public 
creditors, and certificates of stock have been cancelled to that extent. 
The duty of receiving the money and holding it for the creditor, is by 
law entrusted to the Board of Commissioners of the canal fund ; and this 
body stands between the State and its creditors, acting at the same time 
as agents of the State, and trustees for the creditors. The commissioners 
have discharged their duty so far as to receive from the State ** full and 
complete payment" of the debt ; and they are now engaged in executing 
the remainder of their trust, by JDaying the money to the creditors. They 
have repeatedly notified those creditors by public advertisments, bolh in 
this country and in Europe, and also by written circulars whenever their 
residence could be discovered, that they had received the money, and 
were prepared to pay it ; but as the debt, according to the terras of the 
loan, does not fall due until l845, the Commissioners, in order to avoid 
the responsibility incurred in keeping so large an amount permanently 
invested, have offered large premiums to the creditors to come forward 
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and receive payment and surrender their certificates. The Commissioners 
have thus reduced the amount to $2,-^46,487; so that little more than 
two-sevenths of the original sum now remains unpaid. As a considerable 
portion of this remnant of the debt is held bj persons residing in foreign 
countries, it is not improbable that some of them may neglect or refuse to 
receive payment until the year 1845, and the money must consequently 
remain at least until that time invested for their benefit in the hands of 
the Commissioners. It will be perceived, that whatever force there may 
be in this constitutional objection, will not be diminished by the payment 
of any portion of the debt, however large ; so that whether five-sevenths or 
ninety-nine-hundredths of the debt should be paid, the position would not 
be varied. The pledge can only be literally performed by paying the last 
remaining dollar to the last remaining creditor. No middle ground exists 
between this extreme consequence and the position that the pledge is 
satisfied for all fair and practical purposes, when the amount of the debt 
is paid over to the Commissioners and safely invested by them in trust for 
the creditor!. 

It is under these circumstances that the doctrine is advanced, not on 
the part of the headers of this remnant of the debt, (for it is believed that 
they are wholly indifierent as to the matter,) but by those who seek to 
arrest the progress of our public works, that the canal tolls shall not be 
reduced or diverted until the last dollar shall be literally paid to the credi- 
tor. That no matter however important it may become to our commerce 
and general interests to revise and regulate the rates of toll ; that no mat- 
ter how just or pressing may be the claims of other parts of the State for 
works of internal improvement; the canal tolls shall be held **. beyond the 
reach of the Legislature;" at least until the year 1845, when interest 
ceasing on the debt, the creditor may probably be willing to receive pay- 
ment : — and the doctrine involves this monstrous consequence, that the 
whole accumulating amount of the tolls,, which with the compounding 
interest, would produce, by the year 1846, at least ten millions of dollars, 
must be kept invested in money as a further pledge for the payment of a 
sum of two millions, and which very twgj nill ions already exists in money 
invested on safe security : and that in flHbantime the public improve- 
ments of the State must be deferred, fi^H^ct taxes imposed to defray 
the ordinary expenses of the governmeJ^r 

In the judgment of the committee no such absurdity was contemplated 
by the framers of the Constitution, or could ever be submitted to by the 
people. The clause in question evidently was intended merely as a 
guaranty, not so much to the public creditors as to the people of the State 
at large, that a sum should he raised from the tolls and other revenues 
pledged, sufficient to satisfy the debt, and provide against the hazard of 
taxation for that purpose. And this was all its object. It was never 
dreamed that ten millions should be accumulated in order to pay two mil- 
lions. The restriction was adopted upon the mistaken calculation that 
the revenue would not more than pay the debt as fast as it became due. 
Time has disclosed that error. The money is raised and ready, and upon 
every sound and rational principle of construction the pledge is satisfied. 
The State has done all that the most scrupulous good faith could require, 
and no reason exists why the tolls which are thus redeemed and unfettered, 
should not be regulated or reduced in such manner as the Legislature 
shall think fit, or applied to any beneficial purpose which the public inter- 
ests may require. v 

And in this light the question has been viewed by the representatives of 



Report upon the Finances and Internal Improvements of New^York. 81 

the people. By the act of May 1 1, 1835, the Legislature directed that the 
canal tolls should be expended in enlarging the Erie Canal to such 
dimensions as the Canal Board should determine, who were thereby also 
authorized to construct an "ind^pendtiit canal,'' in s.ich parts of the 
route as they should think expt^dient. The canal, according to the plan 
since adopted by the Board, will be about three times as large in volume 
as the existing canal, and its location will be changed for several miles of 
the route. The Revised Statutes, in 1830, hadexplictly declared the Erie 
and Champlaiu canals to be completed : so that both legally and practi- 
cally, the canal thus altered in dimensions and in location, may be consi- 
dered as a new work. The tolls expended in its enlargement, to all 
technical intents are as much *' diverted," as if employed in constructing 
a lateral canal, or any other of the public works of tiie Stale ; and the con- 
sequences, so far as the public creditors or the people of the State at 
large are concerned, are in no respect diiferent. 

But the 9th section of the act placed the intention of the Legislature 
beyond all doubt: for it directed that the expenditures in thus enlarging 
the canal ** should be so limited as to leave from the canal revenues an 
annual income to the State of at least 8>300,009." In other words, the 
Legislature appropriated that amount of the canal tolls to the ordinary 
uses of the government. 

By a subsequent act, passed May 16, 1836, the Legislature increased 
this annnal sum from $300,000 to $400,000 : but possibly for the purpose 
of quieting constitutional scruples, the phraseology of that law directed the 
Commissioners of the Canal Fiind to *' loan" that sum annually "to the 
treasury of this State, for the use and benefit of the General Fund;" and 
the Comptroller was directed to charge the General Fund "as a debtor," 
for such loan to the Canal Fund. It is rather to be regretted that it should 
have been thought proper or necessary to throw the transaction into this 
form. If the State owned the tolls free from the encumbrance of the 
public creditor, no necessity existed for this legislative fiction. If it did 
not, the propriety of abstracting the tolls, under the guise of a loan to the 
General Fund, (which fundj^cisted only in the canals themselves) may 
well be questioned : whil^MH^very fact of charging the State, or the 
General Fund, " as a debtidllfer the amount of the tolls, was calculated 
needlessly to perplex the puole mind in regard to the true state of the 
finances. 

It is therefore quite evident, that the tolls of the canals have been 
brought fully within the reach of the Legislature: and the very important 
question then arises, in what mode shall they be appropriated so as most 
effectually to pjromote the progress of the public works 1 

By the acts of 1835 and 1836, the tolls, after deducting $400,000 annu- 
ally, (and of which sum about one half is applied, in paying the interest on 
the debt for lateral canals,) have been appropriated to the enlargement of 
the Erie canal. The cost of that enterprise, ori«rinally estimated at 
$12,000,000, will not probably Ml short of $1.^,090,000; so that if only 
the nett revenues (now amounting as it is above shown, to $787,183,) shall 
be applied to that purpose, the work cannot be completed short of twenty 
years: and during the whole of that time those other works must be defer- 
red, which could be aided by this revenue in case a proper scheme of finance 
were to be adopted. 

The poUcy and the plan of enlarging the canal, have been definitely 
settled by the constituced authorities, and after mature consideration. Ex- 

11 
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penditures have already been incurred in prosecuting the work to an amotinl 
exceediiMT $600,000, and contracts have been made in addition to the extetot 
of nearly three milUons, The idea of abandoning the undertaking, even if 
k were desirable, is therefore quite out of the question. The committee 
are moreover satisfied, that the speedy enlargement of the canal is re* 
quired by the best interests, not only of the inhabitants in its immediate 
vicinity, but of the people of every part of the Stale. The Canal Commis- 
sioners in their recent report to the Legislature, have estmuited its annual 
tolls within a few years after it it shall be completed, at no less than three 
millions of dollars, equivalent to an annual income of five per cent, on a 
capital of sixty millions, and that of this large revenue at least one half will 
be paid upon property passing to and from other States. It is quite evident 
that such an income will enable the State, after making the most judicious 
revision of the rates of toll, to extend its fostering aid to every portion of its 
territory, however remote or sequestered. To secure such a resuU with 
the least practicable delay, is therefore, an object of general importance-. 

The canal, when enlarged, will be greatly increased in value and power, 
and in point of magnitude will be one of the most important works, not only 
of this country, but of the, age. Its capacity exceeding that of the present 
canal, at least seven fold — being seven feet deep and seventy feet wide, with 
double locks of enlarged dimensions throughout the whole line, — it wiH 
furnish the means of convenient transit for not less than ten millions of tons 
annually. The supply of water will be abundant and unfailing, and the 
enlarged size of the boats by which it will be navigated, will leduce the 
cost of transportation nearly one half;, so that if the tolls should even be re- 
tained at their present rates, the saving to the community in the aggregate 
expense of Conveyance, would be from one- fourth to one-third of the amount 
now paid. It must be borne in mind however, that to effect this saving, 
the enlargement must be completed throughout the whole line,, so as to 
avoid the expense and de}ay of trans-shipment,^ — and from this fact it will 
be obvious, that important financial consequences are involved in its speedy 
prosecution. By proper efforts, the enlargement may be completed and 
made available within five years. At the expiration of that period, the in- 
terest, at five per cent., compounded halfiMMliy, on the work, (estimating 
it at fifteen millions) will amount to about cprtnillions and a half of dollars ; 
whereas, if the completion shall be delayed twenty years, the intervening 
interest alone will exceed nine millions ; showing a loss of interest by pro- 
ceeding at the present sluggish rale, of at least six and a half milhons of 
dollars; a sum which of itself would go far to extend th« benefits of internal 
improvement to every other section of the State* 

In order thus to expedite the work, it will become necessary to borrow 
money and incur a temporary debt. That this suggestion will alarm those 
who regard a public debt as the greatest of all public calamities,, is not im« 
probable ; and it may very possibly arouse opposition, as violent as that 
which was. arrayed against our canals in their early stages. The hope ia 
however indulged, that the successful example furnished by that great ex- 
periment will dispel any groundless fears, and impart to our public councils 
that degree of moral courage which the occasion requires. 

Our fathers did not hesitate to encounter debt, even when the means of 
paying the interest were unascer tainted and contingent ; and surely we may 
venture upon a similar effort, now that we are certain that the revenues of 
the Slate will suffice to pay the interest. The present nett annual revenue 
of the State,' after paying its expenses and the interest on its debt, is $787,- 
183,. as above stated. That sum alone will pay the annual interest at five 
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per cent, on $15,749,660; and that amount may therefore be borrowed and 
expended, and the interest punctually met without taxation. Any aug- 
mentation, which shall be experienced (either by means of the expenditure 
of that sum, or from any other cause) in the revenue of the canals, will 
itself increase to a corresponding extent the ability of the State further to 
borrow and pay the interest. It is evident that every $500,000 of revenue 
will serve as a basis of finance to sustain ten millions of debt. If the esti- 
mate of the Canal Commissioners is correct, fand from their well know» 
caution their opinions in this respect are peculiarly entitled to confidence) 
ihat the enlarged Erie Canal will yield an annual revenue of three 
millions, equivalent to five per cent, on sixty millions, it will at once be 
obvious that a sum of thirty millions may not only be borrowed, and 
expended, but wholly reimbursed, within twenty years ; or that forty 
millions may be so borrowed, expended, and reimbursed, in twenty-eight 
years. 

Nor need it be apprehended, that in order to produce these immense 
results, the tolls of the canals must be maintained at oppressive or injurious 
rates. During the years 1833, 1834, and 1835, the rates were reduced in 
the aggregate about 35 per cent, and yet during tkese three years the tolls 
amounted to $4,209,000 ; whereas in the three years next preceding the 
reduction they had amounted to only $3,185,000, exhibiting an increase 
of upwards of a million of dollars. The responsible duty of regulating the 
tolls to be imposed upon the great and almost illimitable trade which our 
canals are to enjoy, and of fixing the rates so judiciously as best to 
promote our commercial and agricultural prosperity, and at the same 
time adequately to strengthen our fiscal resources, will undoubtedly be 
exercised with that prudence, liberality, and forecast, which the magni- 
tude of the subject demands. Whatever rates of revenue may be even- 
tually adopted, we may safely assume that the State will take care to 
reserve such an amount in the aggregate as the interests of its treasury 
and the general welfare of its citizens shall require. 

The committee, therefore, have no hesitation in recommending that the 
State proceed promptly to borrow such moneys as are needed to prosecute 
most vigorously its public^Upks, and in lieu of appropriating the revenue 
only of the present canalsl^||ilie purposejof making such expenditures as 
the general interests require, they would suggest that the State should 
retain that revenue as a sinking fund'to pay the interest on all moneys it 
may borrow, from time to time, to prosecute and perfect a liberal system 
of internal improvement 

It is not the appropriate duty of the present committee to point out those 
particular works which stand most in need of the efforts or the fostering 
care of the State. That gratifying office will devolve upon those by whom 
it will doubtless be faithfully and wisely discharged. The view which 
they have sought to take, is purely fiscal in its nature : aiming only to 
demonstrate the pecuniary ability of the State to proceed promptly and 
liberally in the great work of improving its internal condition and develo- 
ping its resources. They confidently believe that the success hitherto 
attained in the prosecution of our system of internal improvement is but 
the precursor of triumphs far more important'; that the results we now 
enjoy but faintly shadow forihUhe vast realities which are within our reach; 
and that it needs but to employ promptly and vigorously our resources 
to augment yet more fully and gloriously the power and prosperity of the. 
State. Without trespassing upon the province of those whose duty it is 
to prescribe the particular details of those great mesusures of policy, by 
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which our dormant energies may thus be roused into salutary and profit- 
able action, the committee would observe generally, that the works which 
for the next few years will occupy the attention of our public authorities, 
are, 

1. The rail-roads connecting the distant extremities of the State, and 
the interior portions with each other. 

2. The Erie canal with its various tributaries. 

On the subject of the policy to be pursued by the State in regard to the 
constrnction of rail-roads, differences of opinion exist. 

On the one hand it is contended that these great avenues of travel and 
commuuication vi^hich aft'ect so*intimately the convenience and welfare of 
all our people, should be constructed aud managed exclusively by public 
agents acting under public authority : and the. success of those govern- 
ments which have pursued that pohcy, not only in cheapening the cost of 
transport, but in avoiding the mischiefs of monopoly has been adduced as 
a reason why the State should possess, aud at all times regulate, this im- 
portant branch of our internal improvements. 

On the other hand it has been urged, that the employment of the great 
number of persons required to conduct the manifold details of these 
crowded channels of transportation, would throw into the hands of the 
State, an undue amount of power and patronage: and it it alleged that this 
danger will be avoided, and the public convenience in other respects pro- 
moted, by entrusting their management to companies of individuals duly 
incorporated. It is also contended, and especially by those who are 
habitually skeptical as to the success of our public works, that the value 
of rail-roads has not yet been sufficiently tested, and that they will eventu- 
ally fail to yield results sufficiently profitable to render it desirable for the 
State to construct them at the public expense. 

The State has declined, hitherto, to construct rail-roads on its own 
account, but has preferred to commit that duty to incorporated companies; 
and has afforded aid, at least, in one important instance, by a loan of the 
public credit, taking as security a mortgage of the work. If a similar 
course shall be pursued in respect to all the rail-roads which may stand in 
need of public assistance, and the interestjlluhe stock to be thus loaned 
shall be regularly met by the companies, tnetreasury will remain wholly 
unaffected by such measures of aid, and in a fiscal point of view, the>State 
will experience neither profit nor loss. 

The legislature has taken care, however, in the charters by which the 
rail-road companies have been incorporated, to reserve the right ultimately 
to take those works for public use, and the State may possibly exercise 
this right at some future period. The total cost of the leading lines will 
not fall short of eighteen or twenty millions of dollars ; but the State will 
find no difficiilty, whenever it may see fit to take these works, in making 
such financial arrangements as the occasion may demand. 

The sura which the treasury will require for the canals now in progress, 
will be : 

1. For enlarging the Erie canal, including damagres, $15,000,000 

2. For the Genessee Valley and the Black River 
canals, (authorized to be;constructed by laws passed 
in 1836,) in addition to the amount of $190,920 :i2, 
hereinbefore included as part of the State debt, not 

less than . . . . ^ . . . 5.000,000 

$20,000,000 
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For the two last mentioned canals, loans have been already negotiated 
to the amount of $2,800,000, but the proceeds, (with the exception of the 
^190,92(]i, have not yet been expended. » 

In addition to the amount above stated, it may be observed that sundry 
projects for other canals of smaller extent, have been more or less enter- 
tained, including among others, an extension recommended in the Gover- 
nor's message in 1836, of the Erie canal from Buffalo westward to a point 
on Lake Erie less obstructed by ice : the extension of the Black River 
canal into the mineral districts of St. Lawrence county : the continuation 
of the Erie canal, or the construction of a branch from it to some proper 
point below the Overslaugh : and some other extensions of existing works,. 
If any considerable portion of these projects should be carried into execu. 
tion, the cost will not probably fall short of $5,000,000. 

The connexion which it is proposed to affect by means of a ship canal 
between Lake Erie and Lake Ontario, has been excluded. from the above 
estimate, under the belief, that a work so interesting and important in a 
military point of view, will be constructed at the expense and under the 
authority of the general government. 

It thus appears : 

1. That the amount which the State must expend under existing laws, for 
the enlargement and construction of' canals already commenced, will 
be $20,000,000 

2. That the amount to be paid from time to time, for 
taking rail-roads for public use, whenever the State 
shall find it beneficial to the piiblic interest to do so, 
may be from ten to twenty millions, according to the 

extent of the works to be selected : or say .... $15,000,000 

3. That the amount to be hereafter authorized for exten- 
sions of the present canals, may he $5,000,000 

Making m total of . ^540,000,000 

It is not, however, to be inferred that the committee intend by stating 
th« above sums to recommend an expenditure to the amount of forty mil- 
lions upon our public works, "^^fcis certain that under existing laws, at 
least one half of that sum must be so expended ; but whether any portion 
of the residue will he appropriated, will of course depend upon the views 
of the present and succeeding Le<»islatures. They wish merely to be un- 
derstood, that if the Legislature from time to time shall see fit to expend 
that sum, it may be safely borrowed, without imposing any burthens upon 
the people; and that if the views of the Canal Commissioners, as to the 
future revenues of the canal, are correct, the whole amount, witliin thirty 
years, may be reimbursed, and added to the productive property of the 
State. It is not improbable that those who are in the habit of decrying 
our public works, may assert that a debt is to be incurred to an alarming 
amount, to be handed down as a grievous burthen to all future generations ; 
and yet, in truth, we shall only hand down what our fathers Jiave tranmit- 
ted to us, public works, paid for and free from debt, and themselves affor- 
ding the means of still further augmenting the power and wealth of those 
who are to follow us. ' 

Nor will this event be deemed at all improbable, when we reflect that 
within the last twenty yearb the canals have come down to us iree from 
debt, and worth more than twenty millions. Actual experience has thus 
familiarized us with the certain operation of an excess of revenue in ex- 
tinguishing a debt created for public works,— but for the sake of presenting 
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the subject in a more perspicuous form, an arithmetical table is subjoined, 
—exhibiting the progress of a debt within the next ten years, to the extent 
of forty millions ; and then the successive stages bj which it will reach its 
final extinguishment. 

In respect to that part of the annual report of the Comptroller of this 
State on the finances referredjto the consideration of the committee, which 
suggests the expediency of levying a tax for the purposes of tlie treasury, 
they are compelled to state that, in their judgement, no necessity exists for 
that^ measure. They are aware that, from the year 1827, when the report 
of Mr. Wright announced to the public that iniernal infiprovements could 
only be sustained by direct taxation, down to the present time, c»ur fiscal 
officers have habitually urged upon the Legislature the necessity of resor- 
ting to that method of levying money for the use of the State. It is not 
without diffidence, that the committee feel themselves compelled wholly 
to dissent from the experienced individuals who, for the last ten years, 
have controlled our public affairs ; but, after a laborious and careful in- 
vestigation, they have been unable to discover any reason why such a mode 
of raising money should have been recommended. In the opinion of ihe 
committee there is no possible ground upon which a tax could be justified. 
The treasury is full and needs uo replenishing: and ample means are 
provided for meeting the future engagements of the State. Under such 
circumstances, to subject the people to the burthen of a direct tax, would 
be equally unwise and u necessary. 

It is stated, however, by the Comptroller, and the fact has beeUvrepcatcd- 
ly urged in other official communications, that Mr. Jefferson lays down 
the rule that a government disposed to cherish its credit '* should never 
borrow a dollar, without laying a tax m the same instant for paying the 
interest annually, and the principal in a given time.'' But the niaxim is 
not sound* to the extent to which it is thus attempted to be applied. It 
will be recollected that Mr. Jefferson lived in a period of war and wasteful 
expenditure; and in speaking of the consequences of public debt, he 
doubtless intended to refer to expenditures upon objects not of themselves 
yielding a pecuniary return — such as the public defence, the protection of 
commerce, or the expenses' of the civil administration. No reason can 
possibly exist for extending the rule to debts incurred for public works, 
themselves pro lucing an income equivalent to the interest ; nor is it abso- 
lutely requisite that such revenue shall be received '*in the same instant" 
in which the debt is created, provided that it will be realized within a 
reasonably moderate period. It may, indeed, be admitted, that when such 
result is problematical, or only to be realized at a remote period, the tax 
ought to be laid when the work is commenced ; provided always that the 
government possesses no other pecuniary means of paying the interest. 
But then it must be shown that no such auxiliary resources are possessed, 
for otherwise there could be no necessity for levying money by tax for 
the mere purpose of preserving pecuniary funds which could be more 
directly and economically applied to the object in question. And this is 
the view which the Legislature has taken of this question, from the year 
1826, when the State tax was discontinued, down to the present moment. 
Although annually urged to levy a tax, they have annually refused : but 
have seen fit to rely on the revenues from the public works, to meet the 
demands on the treasury. The result has shown that they were right ; for 
although thd State since 1825, has expended in constructing lateral canals 
the sum of $3,364,304, it has still remaining an annual surplus reveliue 
of nearly $800,000 ; and its people are free from taxation. 
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Without pretending, therefore, to detract from the general authority of 
the maxim thus quoted, it may be claimed that our own experience has 
shown it to be inaccarate, when applied to debts created for works of 
internal improvement. In truth, it is hardly credible that Mr. Jeflerson 
ever intended thus to apply it; but if he did, it only shows, what his 
incredulity in respect to the Erie canal had sufficiently testified, that en- 
terprises of that character had not occupied his most deliberate attention. 
It will be perceived that the very foundation upon which the financial 
calculations of the committee are based, is the estimate of the Canal 
Commissioners submitted to the Legislature, in which they state tnat the 
£rie canal, within a few years after its enlargement, will produce an 
annual revenue of $3,000,006. The importance of verifying the accuracy 
of this estimate will be evident, as any material error would lead to the 
most injurious consequences. The inquiry has necessarily embraced 
details of unusual magnitude, but having subjected them to a careful scru« 
tiny, the committee state succinctly, the reasons why, in their opinion, that 
estimate is entitled to reliance. 

The steady progress of population and wealth of that portion of our own 
State which is tributary to the canal, needs httle remark. Whether owing 
to the growth of the country on its immediate borders — or to the influence 
of the lateral canals, in swelling its commerce, — the tables of tonnage 
exhibit a rate of increase which will probably be maintained for many years. 
Although the contribution thus furnished by the State to the revenues of 
the canal, at the present lime is large, (for two-thirds of the whole of its 
tolls are now drawn from the trade of our own people,) yet the amount be- 
comes relatively unimportant, when compared with the enormous results we 
are hereafter to derive from our commerce with the west. Let us then ad- 
vert briefly to the present extent and future progress of that commerce, and 
the probable effect which it is hereafter to produce upon our fiscal affairs. 
The western termination of the Erie canal looks out upon Lake Erie, the 
most southerly and central of the great chain of navigable lakes, which 
stretches far into the interior from our western boundary. Around these 
inland seas, a cluster of five powerful States is rapidly rising. The terri- 
tory which they comprise, and. which is to become tributary to the canal, 
embraces that great area, extending from the lakes on the north to the Ohio 
on the south, and from the western confines of this State to the upper Mis- 
sissippi, and containing 280,000 square miles. To measure its extent by 
well known obiects, it is fifteen limes as large as that part of the Sl^te of 
New- York west of the county of Oneiila— nearly twice as large as the 
kingdom of France — and about six times as extensive as the whole of 
England. It contains 180 millions of acres of arable land, a large portion 
of which is of surpassing fertility. 

The productive property of this region, and its capability of supplying 
tonnage for export, are greatly strengthened by the facilities which it enjoys 
for cheap and easy transportation. In this respect, no country on the face 
of the globe enjoys greater natural advantages : for it is nearly encircled by 
navigable waters ; and its broad area is intersected in numerous directions 
by streams furnishing ample means of conveyance, while unusual facihtiea 
for the construction of canals, and other artificial channels of communica- 
tion, are afiforded by the level and uniform character of its surface. 

These being its geographical advantage?, it needs only the requisite 
number of inhabitants, to fully develope its agricultural resources. Its pro- 
gress in this respect has been truly surprising. In IS 16, Ohio was the only 
organized State government within its limits. In that year, Indiana,. 
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having obtained the requisite number of 60,000 inhabitants, entered the 
Union, and took its place bj^the side of Ohio.. Illinois and Michigan were 
then distant and feeble territories, with a few settlers thinly scattered over 
their broad surface ; while Wisconsin, unknown even by name, wfis an 
undistinguished portion of the great North-Western territory. In the brief 
period of twenty-one years, such has been the influx of jiopuliriion into this 
f^reat district, that Ohio, the eldest member in this broihcrhooJ of nations, 
now numbers 1,400,000 inhabitants ; Indiana upwards of 600,000 ; Illinois 
and Michii^an, (both of whom have organized their governments and come 
into the Union,) 700,000 ; while' west of lake Michigan, not only is Wis- 
consin rapidly rising, but even beyond the upper Mississippi, 30,000 citizens 
have already laid the foundation of yet another State. Such is the onward 
march of this population, that the amount of its annual increase alone 
exceeds in number the wlaite inhabitants of ten of the States of the Union. 
The population already embraced within the district in question, falls little 
short of three millions, and if the same rate of progress shall be maintamed 
for the twelve years next to come, by the year 1850 it will exceed six 
millions. 

The peculiar activity and energy of these people, and their power most 
rapidly to develope the resources of the broad domain which they inhabit, 
are also worthy of consideration, in estimating the eventual extent of their 
trade. They probably possess a greater aggregate power of production 
than any other portion equally numerous of the human race, "i'heir popu- 
lation is made up almost exclusively of the young, the resolute, the vigour- 
ous, and the intelligent, who have gone from the more crowded oommuni- 
ties in the eastern and middle portions of the Union, lo seat themselves 
around this chain of waters, and there build up an empire. They have 
taken with them the laws, the habits, the language, and the institutions, 
civd and religious, of their parent States, but above all, they have carried 
into that vast field, an honest love of labour, and in the very act of organi- 
zing their governments, they testified their willingness to exert and rely on 
their own energies, by prohibiting slavery forever, throughout all their 
limits. 

This group of inland States has two outlets for its trade to the ocean ; 
one by the Mississippi to the Gulf of Mexico; the other throutjh Lake Erie 
and the navigable communications of this State to the Atlantic. Whether 
it be attributable to similarity of origin, of laws, or of habits, or to ties of 
consanguinity, or superior salubrity ofcHmate, this people-evidently prefer 
the market on the Atlantic, and they are making prodigious efforts to leach 
it. Three great canals, (one of them longer than the Erie Canal,) embra- 
cing in their aggregate length, about one thousand miles, are to connect 
the Ohio with Lake Erie, while another deep and capacious channel, exca- 
vated for nearly thirty miles through solid rock, unites Lake Michigan with 
the navigable waters of the Illinois. In addition to these broad avenues of 
trade, they are also constructing lines of rail-roads, not less than 1,500 
miles m extent, in order to reach with more ease and speed, the lakes, 
through which they seek a conveyance to the sea-board. The undaunted 
rtsolut ion of this energetic race cf men is strikingly evinced by the fact, 
that the cost of the work which they have thus undertaken, (and most of 
which are in actual progress) will exceed forty-eight, millions of dollars — a' 
sum far exceeding all that New- York, with two millions of inhabitants, and 
two hundred years of accumulated wealth, has ever attempted. The cir- 
cumstance, naoreover, is particularly important, thtLi the public works in 
each of these wide-spread states are arranged on a harmonious plan, each 
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having a main line supported and enriohed bj lateral and tributar]|t 
branches, thereby bringing the industry of tbebr whole people into prompt 
and profitable action, while the systems themselves are again united on a 
grander scale, in a series of systems, comprising an aggregate length of more' 
than 2,500 miles, with lake Erie as its common centre. 

The various portions of this vast work are now in a train of rapid con- 
struction. Indiana alone has 6,000 men in her employ ; and Ohio, Ilhnois^ 
and Michigan are making correspondent efforts ; so that it may be confi-^ 
dently predicted that within seven years from this time, the whole inland 
trade of that broad region around the lakes, will crowd the entrance of the 
£rie canal on its way to the Atlantic. 

It will at onee be obvious, that the whole of the tonnage thus to be fur-< 
nished by these communities, whatever may be its bulk, will pay to our 
treasury a transit duty for the whole length of the canal; and will therefore 
yield a revenue twice as large as an equal quantity of products from- 
the districts of our own State, mid way between the Lakes and the Hud- 
son. 

And what will be the amount of this tonnage, and by what standard 
shall we measure it t 

If we take the area and the products, and the population of our own State' 
as a guide, we fall far short ; and even if we resort to more populous nationr 
—if we select England or France, and compare their productive power with 
that of this youthful and rapidly increasing race, the parallel will not be 
complete; for a much smaller proportion of the inhabitants of those king" 
doms is devoted to agricultural pursuits ; nor is their inland commerce wholly* 
concentrated within any single channel. 

But we, fortunately, possess an adequate nnd appropriate standard in the 
Mississippi river, the great rival and competitor of the Krie canal, with 
which it is destined hereafter to hold divided sw^ay over the vast trade of 
the west. The number of inhabitants who at present employ that stream 
and its tributaries, for the purpose of conveyance, is scarcely five millions, 
and yei the amount which they paid the last year for transportation on its 
waters, was between eight and nine millions of dollars. ^ 

The momentous question, whether the tonnage of the inland district under 
examination is to seek the Atlantic through the Erie Canal, or descend the 
Mississsippi to the Gulf of Mexico, is mainly to depend upon the compara- 
tive cost of transportation. But when we consider the circuitous course of 
the Mississippi, the loss of time in ascendmg its strong current, and the 
greater rapidity of communication presented by the Atlantic route; when 
we advert moreover to the ample volume and triflmg lockage of the en- 
larged canal ; and especially when we estimate, the commercial effects of 
the navigable passage opened by the Hudson through the Alleghany ridge; 
we shall percei'^e that when the artificial communications thus concentra-- 
ling upon Lake Erie shall be put in full operation, the cost of transporting 
agricultural products from the interior of this district will not materially 
vary, whether carried to the Atlantic or the Gulf of Mexico. The inference 
then, may safely be drawn, that whenever a population of five millions 
around these western waters shall resort to the Erie canal for the means of 
conveyance, they will supply it with an amount of tonnage equally great 
with that now transported on the Mississippi by an equal number of inabi- 
tants. 

It is estimated that the value. of agricultural products which annually 
descend the Mississippi and its tributaries, has already reached $70,000, 0OO.< 
The value of the property transported on the canals of the State of New-^ 
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York, during the yax 1836| it shown by official tables to be $67,00O,00O» 
Of thatamount»it may be estimated that $50,000,000 consisted of property 
btlQnging exclusively to a portion of the population of this State not exceed- 
ing a million and a half in number, being at the rate of $33 33 for each 
inhabitant ; and that the amount which they paid for its transportation^ 
exceeded two millions of dollars. If the same scale of production and con- 
sumption shall be assumed for the population of the district in question, 
(and no reason is perceived why it should not be,) the six millions of 
inhabitants in the west who will resort to the Erie canal for tbe means of 
conveyance, will furnish tonnage, in exports and imports, of at least 
$200,000,000 in value. The experience of other nations will show that 
this amount is not over-estimated. The food alone produced in Eng- 
land in the year 1835, by an agricultural population of about eight millions, 
was valued by their political economists at $604,000,000 ; while that of 
France was ascertained by its Minister of Finance to be 6,237,000,000 of 
francs, or $980,000,000. 

But there are peculiar reasons why the proportion of agricultural exports 
of this great inland population should far exceed that of other nations. The 
exuberance of their soil, the salubrity of their climate, and the cheappess of 
their lands, (arising from the vast supply within their limits) will enable 
them always to furnish food to every other portion of the continent, en more 
advantageous terms than it can be elsewhere produced. Labour there 
reaps its best reward, and harvests of an hundred fold repay its exertions; 
and sacti is the superior productiveness of this region, that when the com- 
pletion of its great series of public works shall bring a bushel of wheat on 
the plains of Ihdiana within a few cents in price of a bushel in New-Eng- 
land, its production in New-England must cease. The same cause will 
probably operate to cha»ge the culture of portions even of our own State ; 
for the unequalled fertility of the West will always enable it to supply 
those products requiring richness of soil with a less amount of labour and 
consequently at a cheaper rate, than they can be produced within our own 
borders. 

The consequences then of perfecting these systems of intercommunication 
will inevitably be a distribution of labour, on a grand scale, throughout the 
whole northern part of the continent : the maritime portions engrossing the 
active pursuits of navigation, commerce, and manufactures, while this cen- 
tral group of agricultural States will become the common granary of tbe 
Union, and discharge the important duty of supplying subsistence to all 
the surrounding communities. Indeed they have begun even now to per- 
form that office. The vallies of the Miami, the Wabash, and the Illnois, 
are already pouring out their overflowing riches upon the cotton planting 
States below; and, aUhougli their power of exportation has hitherto been 
kept in check by their rapid increase in numbers, yet it is stated, that du- 
ring the last season, exports amounting in value to 15 or 20,000,000 of 
dollars descended the Mississippi and its tributaries, from that part of )he 
valley north of the Ohio, and constituting a portion of the great district in 
question. Nor ih this descending stream of trade wholly withdrawn from 
our own channels of conveyance, for its proceeds find their way by a cir- 
cuitous course tlirougli the canals of New- York, and in that form swell 
the revenues of the treasury: — and the fact will stikingly illustrate the 
Tdlue of the Union, in binding in bonds of mutual benefit all our commer- 
cial interests, both foreign and domestic, and in animating every portion 
of our various industry, that the food thus exported from the inmost 
recesses of tbe West— exchanged for cotton at the mouth of the Mississip* 
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l&-*ezported in that form to the workshops of Europe — again exchanged 
for their fabrics, and brought home by our shipping to the seaports ofthe 
north — is at last returned through the Erie canal to the luxuriant vallies 
from which it first originated ; thus revolving through the whole circle of 
our wide-spread commerce. It is only when we view the Erie canal as one 
of the mightj segments of that vast circle, that we can rightly estimate the 
importance and grandeur of its connexions. 

It is necessary also to be apprized of the course of this trade, in order 
to explain the disparity in value which will always exist between the des- 
cending and ascending cargoes. The amount of merchandise' now sent 
into the Western States very far exceeds that of their products reaching 
the Adantic sea-board. An additional reason exists, it is true, for this 
difference. The flood of emigration which has poured into that portion of 
the country has temporarily produced so great a disproportion between its 
consuming and producing classes, that they have scarcely been able to 
obtain an adequate supply of food even from their own exuberant soil. 
Population has outstripped production : so that their agricultural products, 
instead of seeking a market in the eastern portions of the Union, have 
been sent westward in large quantities into the upper lakes ; and such is 
the movement which animates all that region, that more than four hundred 
vessels, during the last year, reached the port of Chicago, at the southern- 
most extremity of Lake Michigan. So long as this great influx of popu- 
lation shall continue, the capacity of these interior States to supply ton- 
nage for the Erie canal will be necessarily diminished, but the effV^ct will 
be only to augment more enormously their eventual power of exportation ; 
and thus the present temporary check is but adding increased energy 
to those causes, which are operating with concentrated force to swell our 
future commerce. 

The progress in population of that portion of this inland territory, imme- 
diately adjacant to the lakes, has been three times as great as its progress 
in the portion adjacent to the Ohio. The ratio of increase in the former, 
between the years 1620 and 1830, (as shown by the census) was 130 per 
cent., and in the latter, only 44 per cent. ; and the comparative rates since 
that time have not, probably, lessened. And this circumstance explains 
why so large a surplus should have been furnished for exportation from 
the section near the Ohio, in comparison with that which has hittierio 
found its way from the lakes into our canals. The total amount of tolls, 
realized by our treasury in the year 1836, from property passing to and 
from the country surrounding the lakes, was only $385,000, or less than 
one-twentieth part of the sum paid annually for transportation on the 
Mississippi, and its confluents. To fix the precise period when the 
population, now swarming into this district, will reach the point when 
their power of furnishing products for exportation, will fully exhibit itself, 
is, of course, impracticable. The same causes which operate to diminish 
their exports, now that'their population has reached to three millions, may 
not be wholly removed, when its numbers shall be doubled, but it may be 
confidently predicted, that before that time they will be so firmly seated on 
their productive soil, as to be able to supply a vast surplus of food for ex- 
port. 

The population of lihe western portion of our own State still continues 
to increase with considerable rapidity, but it nevertheless furnishes an an- 
nual export of at least $20,000,000 in value. By the year 1845, the States 
ofthe West, surrounding the lakes,' will hold the same relative position in 
respect to the whole ofthe Erie canal, which the counties of New-York, 



9i Report from E. BtacK 

west of the Seneca lake, now bear to that part'of the line east of Utiea* 
Ova trade will then be measured, not by counties, bntjbj soyereign StateSf 
themselves containing their fifty counties ; and our revenues, no longer de« 
pendant on the villages and toivnships scattered along the borders of the 
canal, will be drawn from the wiJe-spread and populous communities, 
inhabiting the broad expanse between the Ohio and the Lakes. 

We obtain, then, the following facts, by which to guide the present 
inquiry : — 

That the value of the tonnage, annually transported on the canals of 
Ibis State, being $67,634,000, and the tolls paid being $,1,614,000, the 
rate of toll is about 2i^e per cent on the value of the tonnage: — 

That this rate increasing according to the distance from tide water, of 
ihe place fromi^and to which the tonnage is transported, the rate paid on 
the western section of the Erie Canal, is probably as high as four, or even 
five per cent: — (The present toll of 32 cents on a barrel of flour worth 
j$8, passing the whole length of the canal, is 4 per cent., or 5 per cent, if 
valued at $6 : — ) 

That the rate of toll, on commodities passing to and from the States 
west of Buffalo, may therefore be safely assumed to be equal to at least 
iwo percent on their value ; and it is believed, that the interests of the 
State will not require a reduction of the tolls below that rate: — 

That a population, within this State, of one million and a half of inhabit- 
iints, furnished a tonnage of $50,000,000 to the canals, — and that, there- 
fore, the population of the States in question, when it shall amount to six 
millions, can furnish a tonnage of $200,000,000. It may, however, be 
.allowed, that a considerable portion, and perhaps two-fifths of their 
.exports, will continue to descend the Mississippi and its tributaries, and 
that one fifth of their imports may ascend that stream. 

We shall then have these results : 
Descending cargoes, after deducting two fifths, . . . $(50,000,000 
Ascending cargoes, after deducting one-fifth, .... $80,000,000 

Total trade, . $140,000,000 



At a meeting of the citizens of Cooperstown and its vicinity held at 
the house of Isaac Lewis on the evening of the 30th of January, instant, 
J AMISS Stowil was appointed Chairman, and Geo. A. Starkweathrr, 
Secretary. The meeting being thus organized, Ephraim Beach, Esq., 
the Engineer, who had been previously employed for the purpose of 
making a survey of the route from Cooperstown to intersect the Catskill 
and Canajoharie Rail-road, presented the following Report, which being 
read, on motion of James Stowel, Lawrence McNamee, Henry Phinney, 
Robert Davis, and Harry Clark were appointed a committee for the pur- 
pose of procuring the publication of said Report, and calling future meet- 
ings relative to the contemplated improvement. 

James stowel, chairman. 
Geo. a. Starkweather, Secretaty. 

Catskill, January 15, 1839. 

To Messrs. Stowel^ Phinney^ JarviSf Roff, and others^ of Cooperstown. 

Gentlemen — In compliance with your wishes I have partially examined 
the ground, and caused a survey to be made of the route for a Rail-road 
from Cooperstown to intersect the Canojoharie and Catskill Rail-road, at, 
^r near the Village of Canajoharie. 



Report fr 0m E. Beach. 93 

Commeneing at Coo{terstown, the route follows the eastern shore of 
Otsego lake six miles and a half, to where it leaires it, opposite the man- 
sion of the late Geo. Clark, Esq. For this distance the expense of 
grading a road for either a single or double track will be light. A perfect 
level can be maintained the entire distaoce, although by some slight eleva- 
tions the expense would probably be lessened. Easy curves are necessary 
to conform to the shore of the lake, but none will be required of a less 
radius than can be traversed by a locomotive with a speed of twenty miles 
an hour. The excavation consists almost entirely of earth and loose rock 
of an argillaceous nature. The embankments are light an'd of short 
distances. 

Our course from where we left the lake pursues a northerly direction, 
following the Springfield creek, and crossing the Great Western Turnpike 
at or near the toll-gate in the town of Springfield. Thence pursuing the 
same direction until we come to the summit at the top of Springfield hill, 
a distance of thirteen miles from our starting point. 

From the lake to the summit there is a gradual ascent of about thirty 
feet to the mile. The expense of grading this section will not materially 
differ from that of the other. The curves, if any are necessary, will be 
light. Indeed the nature of the ground from Cooperstown to the summit 
is extremely favorable for the construction of a Railroad. With no- 
curves of a less radius than eight hundred feet, and the excavations and 
embankments all of a light nature, it will at once be perceived that this 
part of the road can be constructed at a comparatively small expense. 

Our course from the summit, was in a south-easterly direction, keeping 
upon the high ridge at a distance of about half a mile from Salt Spring- 
ville. In descending from the summit to the valley of the Bowman's creek, 
I adopted a grade of eighty feet to the mile, although I am convinced 
from subsequent observation, that tlie descent can be accomplished with 
a grade of seventy, and probably sixty feet per mile, with a trifling addi- 
tional expense. 

Commencing then at the summit with a grade of eighty feet per mile, 
and crossing the Cherry Valley road a short distance below the Sulphur 
Spring, we continued our descent on the side-hill ; and after crossing 
numerous ravines, reached the valley of the Bowman's creek at a distance 
of nine miles from the summit, and three miles from Ames'. 

This will be the most expensive section of your road, and the only 
portion of it in which any difficulty will be encountered. A number of 
excavations and embankments, as well as curves will be necessary, attri- 
butable to the irregular surface of the ground. 

There are circumstances, however, that will tend to diminish the 
expense on this part of the road. The land from its sequestered position 
and rugged nature will probably be given to the company, and at all 
events, can cost but a trifle. The timber for the principal part of the 
superstructure, can be found on the line of the road, and thus not only 
save the expense of transportation, but have it ready at all times, and at 
the necessary points, where its use will be required. 

From the point where our line strikes the valley of the Bowman's creek, 
we proceed in a south-easterly direction, passing at a short distance from 
and south of the ** Bowman's creek Meeting-house," und following the 
course of the creek, left Ames' four chains to the south. Thence pursu- 
ing the same direction, after crossing two inconsiderable ridges, we 
intersected the line of the Canajoharie and Catskill Rail-road at Flat creek, 
a distance of sixteen miles from the summit 
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From the point where the line strikes the Bownuui's creek flats, to the 
termination, the route is feasible, and for the greater part, can be easily 
constructed. For the last mile or two the descent is considerable, but not 
so much as to render the route in anj degree unfaForable. 

As the Surrey was an e^qperimeiital one, and made with a view of 
ascertaining the fact, whether a feasible route could be found for a Rail- 
road between Coopcrstown and the line of the Canajoharie and Catskill 
road, the most favorable route was not particularly. sought for, and there- 
fore but one was explored. Our object being accomplished bj finding a 
practicable route, it must be left for subsequent, and more accurate sur- 
veys to determine upon the location of the road. For the same reason 
the actual cost of the road may, and probably will, fall short of the sub- 
joined estimate. It is based upon the hasty survey of a route, which it is 
not probable will eventually be the line of the road, and which, for this 
reason, cannot claim to be accurate in its details. For the sake of con- 
venience, 1 have divided the road into four sections, in the estimate of its 
cost. 

The first section extending from Cooperatown along 
the lake shore six and a half miles. For grading, say 
about 80,000 per mile, * . . . $32,500 00 

Section second extending from the lake six miles and 
a half, to Springfield summit. 

For 65,000 cubic yards earth excavation, at 15 c $9,759 00 
2,000 cubic yards rock excavation at 81 2,000 00 

73,122 cub. yds. embankment, at 20 c 14,624 40 

1,000 cubic yds. masonry, at $3 3,000 00 

Grubbing and clearing, 650 00 

— 39,024 00 

Fcr the third section extending from the summit to 

Bowman's creek flats, nine miles. 

For 132,.534 cubic yards excavation at 13 c 17,229 42 

144,846 cubic yards embankment at 15 c 21,726 00 

1,050 cubic yards masonry in bridges at 83 d, 1 50 00 
843 cubic yards masonry in culverts at $2 1,686 00 

Grubbing and clearing, 4,000 00 

For the fourth section extending: from the Bowman's 
creek flats to the Canajoharie and Catskill line, seven 
miles. 

For 57,830 cubic yards excavation at 1 5 c 8,674 50 

36,032 cubic yards embankment, at 15 c 5,254 SO 

1,500 cubic yards masonry, at $3 4,500 00 

Grabbing and clearing 1,500 00 

19,929 30 

Total amount for grading, . . » . 130,215 12 

For 29 miles superstructure at $4,500 . 130,500 00 



47,791 42 



Total for grading and superstructure . . 260,745 12 

Add for contingencies 10 per cent. . . 26,074 51 

Add for Engineering 5 per cent. .... 14,340 98 

Total cost of road ..... [$361,16061 
The above estimate is based upon the calculation for a graded surface 

of fiAeen feet in width, with a foot to a foot and a half slope. The su- 

/ 
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perstruetnre to be laid ia the eame manner as that of the Utica and Sche* 
nectada road. 

Permit me, sentlemen, to offer a few remarks on the advantages of a 
Railroad from Cooperstowu to the line of the Cannjoharie and Catskill 
road. Within the past few years, aod indeed since the permanent utility 
of Railroads has been demonstrated, enterprise in this species of improve- 
ment has far excelled that in any other. Since the first su ccessful expe- 
riment in this couBtry> applications have been made and charters granted 
for Railroads to an unlimited extent. 

The State of Nevir-York has taken her stand among the first as an 
advocate for tliis kind of improvement, and the roads completed, together 
with those in progress of construction, conclusively show that her citi- 
zens fully appreciate the value of, and arc determined to reap the advan- 
tages to be derived from their successful introduction as auxiliaries to 
commerce, manufactures, and agriculture. Thai a Railroad from Coo- 
perstown to Canajoharie would not only be of the greatest importance to 
the section of country to be accommodated, but would also amply remu- 
nerate those who should invest their capital in the enterprise, there is in 
my mind no doubL 

Cooperstown, the county seat of Otsego, is one of the largest and most 
respectable villages in the State. Situated upon the head waters of the 
Susquehannah, and surrounded by a populous and fertile district of coun- 
try, it will be eminently qualified to become' the market and outlet for the 
produce of the upper valley of the Susquehannah, comprising the county 
of Oisego and parts of Chenango, Delaware and Madison. The increase 
of trade which would naturally accnie to Cooperstown from the comple- 
tion of the Railroad, would render it one of the first inland commercial 
towns in the State. The only barrier llion to its increase of prosperity 
and rapid growth, is the want of an oasy communication with the Erie 
canal or Hudson river. 

To overcome this difficulty, your proposed railroad is well calculated. 
It will open a channel of communication with both the above-mentioned 
thoroughfares, and will not only greatly diminish the expense of trans- 
portation, but produce and goods can be sent to, and received from, New- 
York in less than one-fourth of the time that is now required. 

A few individuals residing on the line of the proposed Railroad, have 
expressed an opinion that a hard or McAdam road would be preferable. 
The idea I think an erroneous one for the following reasons. 

A road of this description, constructed in a workmanlike and substan- 
tial manner, would cost nearly or quite as much as a Railroad, without 
securing any of the pe^suliar advantages of the latter. Again, from the 
expense of its construction, the tolls would necessarily be taxed at a high 
rate, and thus prevent the road from being much travelled on, except 
at those seasons of the year when other roads are impassable, or in a y^ry 
bad condition. Neither would the Stockholders receive any pecuniary 
benefit ; the tolls collected would be barely sufficient to keepthe road in 
suitable repair. From the above reasons 1 believe the project of a McAdam 
road to be entirely impracticable, and I believe this also to be the 
opinion of a large majority of those immediately interested. 

That the stock of the Railroad will yield a fair per centage on the 
investment will not be questioned. The immense amount of transporta- 
tion, now carried on by teams, together with that which will be diverted 
from other channels, would, of itself, warrant the construction of the 
road. The profits to be derived also from other sources will leave but 
little risk for those who shall invest their capital in this enterprise. 
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In conclasioD, I would 9a j, that public conTffiiencey as well as prirate 
interest, demands the speed j construction of tlus road, and as an old 
citizen of Otsego, and one who feels a lively interest in the welfare of her 
citizens, their prosperity will always be cherished by me with fervent and 
affectionate regard. Ephradc Beacb, Ctrt7 Engineer, 
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The following is the quantity of Coal shipped 


from the different regions 


in 1837 and 1S38 :— 










1837. 




1838. 


Schuylkill, 


523,159 




431,719 


Lehigh, 


192,595 




152,699 


Lackawanna, 


115,387 




78,207 


Beaver Meadow, 


33,617 




44,966 


Uazleton, 






14,221 


Laurel Hill, 






2,001 



864,751 723,813 



Decrease in 1838, 140.938 tons. 

The consumption of Coal, as near as can be ascertained, was in 



1831 


177,000 


Aanaal inaease. 


1832 


329,000 


150,000 


1833 


413,000 


84,000 


1834 


457,000 


41,000 


1835 


556,000 


100,000 


1836 


682,000 


126,000 


1637 


664,000 


decrease. 



The consumption for last year, owing to the ruinous effects of the 
Crovemmeot experiments on the currency, causing a general depression 
of business, and the almost total cessation of the manulactunng operations 
throughout the country, being about 20,000 tons less than the preceding 
year. This produced a consequent dullness in the coal trade the past 
season, which has been almost ruinous to those engaged in it. Tlie quan- 
tity on band at the opening of the navigation in ll*^, over and above 
last year*s consumption at all the different depots, has been estimated at 
200,000 tons ; this may probably supply the deficiency of this year's trade, 
and allow for the resumed operation of the manufactories. For if to the 
supply of this year 723,813 tons, we add the 200,000 surplusage of the 
la^ we have in market 923,813 tons to meet the demand, giving 254,000 
tons over and above the consumption of last year. . This quantity, should 
the winter continue as severe as it has set in, and the manufactories con- 
tinue their operations, will probably be all consu&ed before the opening 
of tlie navigation next spring. — Miner^s Journal, 

The Effects of the Recent Freshet on most of our large rivers, though 
very destructive on our various improvements, have proved less so than 
was imagined. The damage was mostly done to bridges, and those 
portions of railroads passing over inundated swamps. From its expo- 
sure in that respect, much injury was sustained by that portion of the 
Baltimore and Philadelphia Railroad, between Philadelphia and Wil- 
mington. This however, is, we understand, rapidly undergoing the 
necessary repairs. 

The Comvention of Civil Engineers is at present in session in Baltimore. 
We shall lay^before our readers the earliest intelligence of their proceedmgs. 
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[We are under obligations to an esteemed friend and cor f pondent, for a 
description of the interesting process of gold- washing oi hich he has 
had tne opportunity of examining during u residence ia the Gol^ 
Region.] 

For the Raflraad Toiiiliinl Mechanics' Magazine. 

Tk$ Chid Region in the State of Georgia, 

Thk Gold Region in the Stateof Georgia, embracing a tract of country 
fibout ten miles wide, running north-east and south-west, lying just 
within the bfse of the Allegliauy Mountains, (or, taking the local name, 
the Blue RiAge) in the centre of which, and traceable throughout its 
whole extent, is what is called the '^ Great Slate Vein." This great 
slate vein consists of slate rock, through which are numerous veins of 
auriferous quartz* The gold mines lying in, or immediately adjacent to, 
this vein, are the richest, and no mines of aaj^oment have yet been 
discovered more than five miles north-west or sooth-east of it. 

I am informed that the characteristics of the deposit mines are the 
same throogfaout Georgia, North Carolina and Virginia, but having been 
engaged solely in Georgia, I can speak positively only of the Georgian 
Mines. In these (deposit) mines, the gold is formed in detached particles 
or masses, and is entirely separated from everything else, by means of 
water. It is seldom more than 12 or 15 feet below the surface of the 
earth, and is found more or less in all parts of ev^ry valley or meadow in 
the gold region. It prevails, however, just below and opposite the point 
of a ridge terminating in the valley or meadow, apparently justifying the 
supposition that at some renK)te period of time the hUls had been ruptured, 
and the gold contained in their bowels washed down the stream, and 
deposited in eddies formed by the projecting fragments of the hills. The 
situation of the gold would justify this opinion — &nd the appearance of 
the gold itself would declare its having been subjected to the action of an 
intense heat. The fanciful may combine these two phenomena, and they 
will find ample field for theorizing, as to the formation of the gold, and its 
lodging where it is found. 

On removing the alluvial to the depth of six or twelve feet, a stratum of 
gravel is discovered of varying thickness, sometimes three, sometimes ten, 
but generaly four or five feet ; in this gravely and between it and a stra* 
tum of soft slate, on which it rests, the gold is formed. The gravel con- 
sists of white quartz pebbles, beautifully rounded and uniformly smooth^^ 
giving ample evidence of having been subjected to great friction — a yel- 
lowish earth forms the matrix of each pebble^ in which it is so firmly 

18 
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wedged as to require loosening with the pickaxe. The slate beaeath, 
which occurs of all colors, and is seldom more than twelve inches thick, 
may be rubbed to pieces with the fingers; tlie gold sometimes exceeds 
two or three inches in the slate. 

The machinery used for separating the field and earth are tery simpfe, 
such as can be put together by ordinary workmen They are })rincipally 
the '* Long Tom," and the " Rocker." The Long Tom (tiie simpler 
machine, and used exclusively for working on a small scale) consists 
merely of a trough Aiade of three planks nailed together, planed at a 
slight inclination, the lower end rests in the end of another horizontal 
trough made to receive it, the bottom of which is a cast-iron plate pierced 
with holes. Immediately below the plate, another trough is placed at a 
greater inclination than either of the others, generally slanting in an op- 
posite direction ; across the bottom of this lowest trough, bars are placed 
dividing the " riffler," as it is called, into different apartments. A small 
run of water is let into the trough at A, by means of which the earth is 
washed. The Tom is generally placed directly along side of the pit to be 
worked, the gravel thrown into the machine between A and B, and, if 
of a clayey nature, as is sometimes the case, is rubbed backwards, until 
the stones are clean ; the dirt from the stones is conveyed by the water 
down upon the plate through the holes, and is caught by the rifiler under- 
neath* The specific gravity of the gold causes it to descend to the bottom 
of the apartment, while the dirt being lighter, is beaten up by the water, 
and passes from one division to another, depositing in one chamber what 
gold may hav« been carried over from the preceding. The larger stones 
are slid over the plate and thrown away from C. The horizontal trough 
B C, is about four feet long ; D should project beyond B, that all the 
sand may be caught; B H may be one trough, or a succession of any 
number. This machine is very simple, and may be easily' attended to. 
Fi?e hands form a full complement, but three can attend to it well. The 
principal objection is, that it does not wash enough earth in a day. 

The " Rocker" is a somewhat difterent machine, consisting of a 
•• Riflier," as in the Tom, except that the bars are concave on their 
upper edges, so enclosed in a frame that it may be drawn out (as a drawer) 
or wedged in, so as to move only with the machine. This frame is 
supported on rockers like those of a child's cradle, which play backwards 
and forwards, on four pieces of timber, placed in a parallelogram form, 
fixed, temporarily, on the ground so as to give the whole machine a 
slanting position — but to keep the machine from slipping ofi^, each rocker 
plays over a pin projecting upwards from the head and tail piece of the 
parallelogram. Extending over the riffler, and parallel with it, are (ge- 
nerally three) plates of cast-iron, the head-piece . solid, the rest pierced 
with holes like that of the Tom. On each side of the plate, to keep the 
earth that is washed in the machine, are placed pieces of plank. The 
whole machine is worked by means of a handle or lever fixed to the body 
of the machine. I have here represented the riffler partly drawn out. 
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Water is conveyed by means of troughs direct!/ over the machhie, where 

it is equally distributed over the middle anid upper portions of the plates. 

When there are four plates, the whole machine is about 10 feet long. 

Being brought as near llie place of work as possible, the gravel is con* 

veyed by means of wheelbarrows from the pit to a small f)tatform at the 

head of the rocker, where it is '* dumped.*' A hand, standing ready with 

a shovel, feeds the machine gradually, throwing one shovel full at a time 

on the solid plate at the head of the machine, which is hardly Waist high. 

A man at the handle gives tiie machine a gentle motion — he is sometimes 

aided by springs, against which the ends of the] rockers act — and by the 

jar causes the gravel to descend gradually over the plates, where it is 

thoroughly cleansed from the dirt; it falls from the tail of the piece upon a 

small platform, where a hand stands and removes it with a shovel — the 

earth and small stones full through the plates with the water on the riffler. 

Here, the jarring aided by the specific gravity, causes the gold to settle 

more perfectly in the chambers, and the earth and light stones to rise and 

float off better than in the Tom. They are discharged through the spout 

represented in the cut, between the rockers under the body ; a drain leads 

the water around the tail of the machine, and requires the constant 

attendance of a hand to clear away the sand that passes through. Hence, 

four hands at a rocker will give ample employment to two wheelbarrows, 

and require two other hands in the pit. Thus eight hands are required to 

work a rocker ; but a *' gang" usually consists of eleven, the remaining 

three being employed in "topping,** that is, removing the alluvial that 

covers the gra?el. In many mines slaves are employed, but I think the 

greater part of the labor is performed by whites. At night, when the day's 

labor is done, the riffler is drawn out, and the ch&robers are found nearly 

filled with heavier portions of the sand, they are carefully eniptied into an 

iron pan — the gold to inexperienced eyes still inTisible — and taken to a 

pool of still water, and gently agitated a little below the surface, which 

causes the gold to settle and some of the earth to glide off in the water j 

this operation is continued until all the sand is removed, and nothing but 

the gold lefl. It is called *' panning out,*' and a careful hand will never 

lose even the smallest particle. 

In deposit mines the gold varies hi size considerably ; it is sometimes 
coarse, sometimes fine, and not unfrequently both coarse and fine are 
found together It is uniformly of a bright color, and when coarse, its 
surface indicates having been in a state of fusion; when fine, it is sometimes 
ragged and sharp, at others smooth. By ** fine gold," is understood, par- 
ticles varying in size from such as can hardly be seen, to those weighing 
three pennyweights; when larger, it is ^' coarse gold." I know of one 
mine, and only one, where it is frequently found in the form of flakes con- 
nected with quartz rock. But here it was evidently thrown out from a 
vein without having been melted. 

Deposit mines yield variously — sometimes just enough to say there is 
gold there, and in a few instances, mines have produced 1175, 1400 and 
2800 pennyweights in a single day, but these are extraordinary. A per- 
son is able to pay his expenses, the wear and tear of his tools, and the price 
of his hands, 62^ cents a day each, not found^— when he makes as much as 
one pennyweight a day for every hand he has employed. A pennyweight 
is worth on an average 97 cents. A tosn costs from one to three dollars — 
a rocker about thirty. The long-handled pointed shovel is used univer- 
sally. Old machines are invariably burnt up, and the ashes " panned out," 
for the fine gold that has lodged in the joints of the wood, and sometimes 
yield half the first cost. 
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wedged as to reqaire loosening with the pickaxe. The slate beaeath, 
which occurs of all colors, and is seldom more than twelve inches thick, 
may be rubbed to pieces with the fingers; the gold sometimes exceeds 
two or tijree inches in the slate. 

The machinery used for separating the field and earth are tery simpfe, 
such as can be put together by ordinary workmen They are principally 
the " Long Tom," and the " Rocker." The Long Tom (the simpler 
machine, and used exclusively for working on a small scale) consists 
merely of a trough Aiade of three planks nailed together, planed at a 
slight inclination, the lower end rests in the end of another horizontal 
trough made to receive it, the bottom of which is a cast-iron plate pierced 
with holes. Immediately below the plate, another trough is placed at a 
greater inclination than either of the others, generally slanting in an op- 
posite direction ; across the bottom of this lowest trough, bars are placed 
dividing the " riffler," as it is called, into different apartments. A smaM 
run of water is let into the trough at A, by means of which the earth is 
washed. The Tom is generally placed directly along side of the pit to be 
worked, the gravel thrown into the machine between A and B, and, if 
of a clayey nature, as is sometimes the case, is rubbed backwards, until 
the stones are clean ; the dirt from the stones is conveyed by the water 
down upon the plate through the holes, and is caught by the rifHer under- 
neath. The specific gravity of the gold causes it to descend to the bottom 
of the apartment, while the dirt being lighter, is beaten up by the water, 
and passes from one division to another, depositing in one chamber what 
gold may hava been carried over from the preceding. The larger stones 
are slid over the plate and thrown away from C. The horizontal trough 
B C, is about four feet long ; D should project beyond B, that all .the 
sand may be caught ; B H may be one trough, or a succession of any 
number. This machine is very simple, and may be easily attended to. 
Five hands form a full complement, but three can attend to it well. The 
principal objection is, that it does not wash enough earth in a day. 

The ** Rocker" is a somewhat difterent machine, consisting of a 
" Riflier," as in the Tom, except that the bars are concave on their 
upper edges, so enclosed in a fratne that it may be drawn out (as a drawer) 
or wedged in, so as to move only with the machine. This frame is 
supported on rockers like those of a child's cradle, which play backwards 
and forwards, on four pieces of timber, placed in a parallelogram form, 
fixed, temporarily, on the ground so as to give the whole machine a 
slanting position — but to keep the machine from slipping ofi^, each rocker 
plays over a pin projecting upwards from the head and tail piece of the 
parallelogram. Extending over the riffler, and parallel with it, are (ge- 
nerally three) plates of cast-iron, the head-piece. solid, the rest pierced 
with holes like that of the Tom. On each side of the plate, to keep the 
earth that is washed in the machine, are placed pieces of plank. The 
whole machine is worked by means of a handle or lever fixed to the body 
of the machine. I have here represented the riffler partly drawn out. 
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Water is conveyed by means of troughs direct!/ over the machine, where 
it is equally distributed over the middle anjd upper portions of the plates. 
When there are four plates, the whole machine is about 10 feet longf. 
Being brought as near the place of work as possible, the gravel is con* 
veyed by means of wheelbarrows from the pit to a small fdatform at the 
head of the rocker, where it is " dumped." A hand, standing ready with 
a shovel, feeds the machine gradually, throwing one shovel full at a time, 
on the solid plate at the head of the machine, which is hardly Waist high. 
A man at the handle gives tiie machine a gentle motion — he is sometimes 
aided by springs, against which the ends of the] rockers act — and by the 
jar causes the gravel to descend gradually over the plates, where it is 
thoroughly cleansed from the dirt; it falls from the tail of the piece upon a 
small platform, where a hand stands and removes it with a shovel — the 
earth and small stones fall through the plates with the water on the riffler. 
Here, the jarring aided by the specific gravity, causes the gold to settle 
more perfectly in the chambers, and the earth and light stones to rise and 
float off better than in the Tom. They are discharged through the spout 
represented in the cut, between the rockers under the body ; a drain leads 
the water around the tail of the machine, and requires the constant 
attendance of a hand to clear away the sand that passes through. Hence, 
four hands at a rocker will give ample employment to two wheelbarrows, 
and require two other hands in the pit. Thus eight hands are required to 
work a rocker ; but a *' gang" usually consists of eleven, the remaining 
three heing employed in "topping,^ that is, removing the alluvial that 
covers the gravel. In many mines slaves are employed, but I think the 
greater part of the labor is performed by whites. At night, when the day*8 
labor is done, the riffler is drawn out, and the chsMobers are found nearly 
filled with heavier portions of the sand, they are carefully eniptied into an 
iron pan — the gold to inexperienced eyes still inflsible — and taken to a 
pool of still water, and gently agitated a little below the surface, which 
causes the gold to settle and some of the earth to glide off in the water ; 
this operation is continued until all the sand is removed, and nothing but 
the gold left. It is called *' panning out," and a careful hand will never 
lose even the smallest particle. 

In deposit mines the gold varies hi size considerably ; it is sometimes 
coarse, sometimes fine, and not unfrequently both coarse and fine are 
found together It is uniformly of a bright color, and when coarse, its 
surface indicates having been in a state of fusion; when fine, it is sometimes 
ragged and sharp, at others smooth; By '* fine gold," is understood, par- 
ticles varying in size from such as can hardly be seen, to those weighing 
three pennyweights; when larger, it is 'i* coarse gold." I know of one 
mine, and only one, where it is frequently found in the form of flakes con- 
nected with quartz rock. But here it was evidently thrown out from a 
vein without having been melted. 

Deposit mines yield variously — sometimes just enough to say there is 
gold there, and in a few instances, mines have produced 1175, 1400 and 
2800 pennyweights in a single day, but these are extraordinary. A per- 
son is able to pay his expenses, the wear and tear of his tools, and the price 
of his hands, 62^ cents a day each, not found^— when he makes as much as 
one pennyweight a day for every hand he has employed. A pennyweight 
is worth on an average 97 cents. A tosn costs from one to three dollars — 
a rocker about thirty. The long-handled pointed shovel is used univer- 
sally. Old machines are invariably burnt up, and the ashes " panned out," 
for the fine gold that has lodged in the joints of the wood, and sometimea 
yield half the first cost. 



IM « Internal Impromnumts oflllinm, 

TSLwiT^mneA my attention almost solely to depoeit mines, my know- 
ledge of veins is not of a character to warrant any communication to you 
about them — when, however, a mine is in uill operation, the owner may 
make accurate calculatioDs as to what his income may be for six months 
ahead of him. But of the deposit mines, one may exclaim in the language 
of the mines — they are " mighty uncertain," Respectfully, • 



Internal Improvements of Illinois. 

To tte Editon of the Raflioad Jonmal aad Mednmics' Magudne— 

Messrs. Editors — In entering into a description of the internal 
improvements that this State has undertaken, and occupying as it does so 
broad a ^ase, justice to the subject can hardly be done, when brevity and 
a correct delineation are the governing considerations in the composition 
of the communication. An approximation, therefore, in embracing the 
whole system, is all that I shall presume to reach at this period. 

Illinois, in a topographical point oif view, may very truly be said to be 
favorable to the economical construction of works of a public character, 
and this fact, in connection with the rapid settlement of the State, was, 
no doubt, the influencing consideration in the framing of the system by 
the Legislature, who in 1837 embarked in the project. Soon after which, 
an organization of engineering diltricts was made, at the head of which, 
agreeably to the internal improvement law, was placed a Commissioner 
of Public Works and an Engineer-in-chief; and since this organization, 
all the preliminary surveys for the various routes authorized to be sur- 
veyed, located, and placed under contract, have been finished, or nearly 
so, and her works are now in a rapid progress towards active completion, 
having nearly 300 miles now under contract, with a contemplated addi- 
tion of nearly the same number of miles for contract the coming season — 
liistributed proportionally over the various sections of the State. 

To attempt a classification of the different works in the order of their 
importance, we would, by reference to the map of this State refer to the 
Illinois and Michigan Canal, as one pre-eminent over ♦ny other within 
the jurisdiction of the State, connecting as it does, Chicago with Peru 
on the^ Illinois river, whereby an entire water communication between 
the former place and St. Louis will be effected, when this new channel 
iis completed. After this, comes the great Central Railroad, extending 
from Galena on the Mississippi, to Cairo at the junction of the Ohio and 
Mississippi rivers, crossing the Illinois river at the termination of the 
eanal, and thence to Yandalia and Cairo, via several towns of importance, 
bordering on a general line. After this, the Northern and Southern cross 
Railroads ; also, the Alton and Shelby ville, with its continuation to Terre 
Itaute in Indiana, and many others as lateral branches from Peoria, 
easterly and southerly to Warsaw on the Mississippi river. After the 
completion of these works, and their auxiliaries, this State will have every 
means of transportation to the most remote points, affording every facility 
for the influx of emigration from all sources, and tending to her advance- 
ment in the arts and manufactures of the East. And, dthough encoun- 
tering a heavy debt in the desire to promote the public good of her 
citizens by the construction of these works, no one will be disposed to 
question their usefulness as the State advances in population, and ber 
ability to meet these demands accruing at some future period. 
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The aggregate expense of this system will, in all probabilitf, pfceed, by 
^,000»000, the amount estimated by the Legislature, when theypassed 
the interna] improvement bill. 

Without wishing to occupy too much space in your pages, at this 
time, I shall reserve for a future communication a minute detail of the 
tnode of construction and capacity of these Roads. 

Edward S . 



New-York and Erie Railroad. 

To tlM Edlton of the Railroad Joaraal and Meebanies* Magaziiie— 

GsNTLtMBN, — Through the kind attention of a friend, I came into 
possession, a few days since, of '* the Report of the Committee on Rail- 
roads ; on the memorial of the President, Directors and Company of the 
New- York and Erie Railroad Company, and the Memorials of Petitions 
of citizens of sundry counties," (Assembly Heport, No. 67, January 19, 
1^9) — I take the liberty very briefly to notice what will appear to be a 
very great error ; see Appendix, addressed to the Hon. John B. Scoles, 
by Samuel P. Lyman, Esq., Commissioner of the New- York and Erie 
Railroad Company, it is stated — ** that the Report of Mr. Johnson, which 
is an Appendix to the Report of Mr. Holley, of the Committee on Rail- 
roads, at the last session, so clearly demonstrates the practicability of the 
project, and the superiority of this line, over all other communications^ 
extending, or to he extended, from New- York to the Weetern Lakes, or to 
the Valley of the Ohio, and its vast importance to the commercial, agri" 
cultural and manufacturing interests^ Now, that these sentiments are 
entirely erroneous, and this line is very inferior, will be readily conceded 
by the impartial enquirer, when compared with a line of railroads, either 
tnade, located or projected, across the State of New-Jersey, via Morris- 
town, the Delaware Water Gap, into Pennsylvania, passing through an 
important timber district, into and over twenty miles length of the purest 
anthracite coal, and up the valley of the Susquehanna, along the bitumi- 
nous coal fields of Bradford County, to the New- York State line north of 
Athens, and within a few hundred yards of the New- York and Erie Rail- 
road, as now located. 

It will, on examination, be found vastly inferior — because the line to 
Western New- York through New- Jersey and Pennsylvania is more direct, 
and about seventy-four miles nearer in going towards the Western Lakes 
via Elmira ; because on this line there are several great coal, iron, and 
timber districts ; because no grades exceeding 46 feet to the mile need be 
adopted, and stationary power is not required ; because it would add a 
population of 150,000 people to the business community of the city of 
New- York, and would certainly supply the city and the Western and 
Southern counties of the State of New- York with coal and other supplies 
at the cheapest rate, to any desired extent ; because it would lessen the 
expenditure of at least one million of dollars, and the freight and toll 
one-sixth on the whole business. 

The charters and laws are all obtained, and the citizens of New- York 
will find, on enquiry, that there are no hindrances to the immediate con- 
struction of this line of Railroad to intersect the New- York and Erie 
Railroad, provided that the means are furnished to carry it out, by your 
city, and those means required will be comparatively small. 

A SUBSCBIBBB. 

Monroe County, Pa, February 0, 1839. 
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Report Iffm the Financet and Internal ImprovemenU pf the State of 

J>rew' York, 

{Continued from page ^.) 

At the present rates of toll, say at four per cent.,this trade would yield 
an annual revenue to our treasury of $5,600,000 ; and if reduced to two 
per cent., it would yield $2,800,000; and even at one per cent., (equal to 
2 eents only on a bushel of wheat) it would yield $1,400,000. 

The evidence furnished by these facts has therefore satisfied the commit- 
tee, that the estimate of the Canal Commissioners,that the tolls of the Erio 
canal when enlarged will, at the present rates, pay annually three millions 
of dollars, and that one-half of that sum will be received from 
property passing to and from other States, is, to say the least, not 
exaggerated. 

It will be observed, that many of th^ views which are above taken of the 
future magnitude of our inland commerce, will be applicable to the two 
lines of rail-road which are to traverse our territory from the. Hudson to 
Lake Erie. The immense effects which these wonder-working instru- 
ments of commerce are to produce in securing the trade of the West to the 
Atlantic States, and in binding the most distant portions of our country ia 
bonds of beneficial intercourse, would furnish, upon the proper occasion, a 
subject of interesting and profitable inquiry .^ Nor need it be apprehended 
that they will affect injuriously our fiscal interests, — for so far from lessen- 
ing, the commerce of the canals, they will more probably serve to secure 
and increase it, by affording the means of rapid transportation for proper- 
ty and persons, during those winter months in which their navigation is 
impeded, and thereby preventing the diversion into other channels of 
those more bulky products which furnish to canals their most lucrative 
revenues. 

Regarding the event as not improbable, that the State at no distant 
period will take these great thoroughfares of trade and travel as public pro* 
perty, and that they are eventually to become a portion of our system of 
public works, of which all the parts will mutually sustain and strengthen 
each other, — the growth of the West in swelling their revenues is by no 
means a matter of in difference to the public treasury* 

The committee will not trespass upon the attention of the House, by 
expatiating upon the grandeur of the prospect which would ope» upon 
us, were we to look beyond the brief period which the present view fias 
embraced. It is for the philanthropist and statesman, to indulge those 
feelings of honest hope and patriotic pride, which cannot but arise, in con- 
templating the mighty realities which the future has in store. The duty 
which the present occasion has required of the committee, has been of a 
more practical character. They have attempted honestly, perhaps over 
zealously, to show that our own noble State is neither ruined nor bank- 
rupt, — that its treasury is neither impoverished nor exhausted, — and that, 
however impeded in its progress by a narrow policy which would retard its 
growth, undervalue its strength, and stifie its energies, it is yet vigorous 
and erecti and able to move onward with a giant's power. They have 
sought to show that the foundations of our prosperity are deeply laid ; 
that our resources are manifold, and that they will prove adequate to any 
efforts which government may make, to promote the prosperity; re- 
Ward the industry, or stimulate the enterprize of our citizens, whether 
occupying the fair and fruitful plains of the west, — the forests and mines 
of the north, — or the suuny slopes and fertile yalUes of our southern and 
midland districts. 
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They will not attempt to measure the consequences which tnPeompl^r 
don of a great and harmonious system of intercommunication, extending 
into the Utmost recesses of the interior, and concentrating within our bor- 
ders the trade of the most populous portion of the continent, will produce, 
in augmenting the aggregate riches of our State ; — in covering its surface 
with opulent cities ; — ^in swelling its commercial marine ; — in securing its 
political supremacy ; — and enlarging, in all respects, its prosperity, powei|| 
and glory. Nor will they seek to compute the pecuniary re^sults which 
this vast and. ever increasing stream of inland trade, flowing through our 
territory for all future time, will produce in augmenting the wealth of its 
commercial metropolis. The history of Venice, in its palmiest days, 
stretching her long line of islands and colonies far into the East, and 
controlling by her position the commerce of Asia, presents but a feeble 
picture of the splendour and riches which our own great mart must even* 
tually attain 

Still less will they seek to span within their narrow arithmetic, the pecu"* 
niary value of the illimitable West. Were they to state that from an 
assessed value in 1798, of only 26 millions, for all the vast territory west 
of the mountains, stretching from the Gulf of Mexico to Lake Superior, 
wealth has arisen and been created within the short space of forty years to 
the amount of twelve hundred millions of dollars, they would have attain* 
ed only the first step in that long series, by which an empire is to ascend 
to a height of power and dominion as yet unequalled in the history of our 
race. 

Least of all will they attempt to compute the pecuniary consequences 
of these great arteries of trade» in cementing and preserving the union of 
these free and flourishing republics. It is not for New- York, or her sons, 
to " calculate the Value'' of that sacred bond. But if we would catch a 
glimpse, however imperfect, of the gigantic stake which is depending on 
our prudence and patriotism — if we would count the cost of ruined cities, 
and desolated fields, — of our lakes and rivers, obstructed by fleets and 
fortresses in war, and by commercial restrictions still more destructive in 
peace, we may contrast Europe as it is, convulsed by centuries of strife, 
and broken into jarring, disunited, and discordant communities, with Eu- 
rope, as it would have been, had its whole population been united like 
ours, at the very origin of their governments, under one common law, 
speaking one common language, and bound by one common constitu- 
tion. 

Let us then go forward in the broad path of duty which is spread before 
us — and in riveting, as now we may, the bonds which unite the mighty 
members of this glorious Union, discharge those high and solemn obliga- 
tions which we owe not only to ourselves and those who surround us, but 
to the long line of generations who are to follow in after ages. 

The committee, in order to carry out the views of this report, will pre- 
pare a bill, making the necessary appropriations, as soon as their object 
and amount shall be determined by the proper committees, and sanctioned 
by the House. In the mean time, they beg leave to submit the following 
resolution : ^ 

Resolved, That it is not necessary or expedient to levy a direct tax« 

Samuel B. Ruooles, ^ 
Victory Birdseye, f Committee of Ways 
Thomas B. Cooke, I and Meam: 
Abnee Lewis, ) 

March 12, 1338. 
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Report from J. J. Ahert, in reference to a Canal to eoimeci the CkiHtfoake 

and Ohio Canal with the City of BaUimoTt. 

(Continued ttom page 77.) 

54. Leakage at locks, — It is highly important that loMes from thb 
cause should be considered in every estimate of water for a canal. UnliW 
filtrations, these are least at first, and increase as the canal is used. The 
water passes under t;.e miter sills, between the gate-posts and the hollow 
coins, between the gates where they meet, from thd valves, and under the 
bottom of the gates. All these are closer when new, and, from gradual- 
wear and other causes, open more and more every day, until repairs, and 
ultimately, new gates become necessary. It is also worthy of remark^ 
that in a series of locks, all depending upon the same source for supplies 
of water, it is the lock of greatest leakage which must be considered.^ 
If the second lock of a series, for instance, leaks more than the first, then 
the leakage from the first will not keep up the intermediate level, as more 
than it supplies is drawn off by the second lock. So, also, if the lock of 

' the greatest leakage be the third or fourth. And when many locks are 
dependent upon the same source, it would be absurd to suppose that eacb 
was constructed, and its gates fitted with the same care. So that a slight 
.accident to any one of a series, not sufiicient to justify the stopping of the 
^navigation for repairs, increases the leakage, which the summit has to 
supply. On these accounts, there can be no average of the leakage from 
many locks as the basis of an estimate, or as proof of what a canal loses 
from this cause. It must lose that which leaks from the lock of greatest 
leakage, and cannot lose less. 

Losses from this cause, in long levels, are not so serious nor so sensible 
to observation as in short ones. In these last they are both soon observed 
and felt. 

55. Andreossi (p. 223) reports the result of observations on this 
account, of loss experienced on the Languedoc canal, by the engineer, 
Mr. Finn. These observations were made upon many locks, and the 
mean of the whole is stated to be 10 litres, or 610*28 cubic inches *per 
second. The objection to this result is, that it is a mean of the whole, 
instead of being the loss from the lock of greatest leakage, which, as we 
have already shown, is the actual loss sustained. 

26. Ten litres per second is equal to 30,514 cubic feet per day ; or, for 
the two locks, one at each end of the summit, 61,028 cubic feet, (our 
measure) ; which, in a month of 30 days, would amount to 1,830,840 
cubic feet, or to 67,806 68 cubic yards, (say 67,800) ; which for the ten 
months of navigation, would be 678,090 cubic yards. 

57. The size of the locks of the Languedoc canal is very great, and 
their curved sides give an unusual cubic content. Owing to this form of 
construction, (bad in itself, and long since abandoned) we cannot well 
make a comparison of its prisms of lift with the leakage of its locks. 

58. There is another reflection proper to be made. All other things 
being equcd, the leakage must be in proportion to the perpendicular 
height of the water* or to the pressure to which the orifices or openings 
are exposed ; and also the leakage surface (that is, the joints) must be in 
proportion to the lift of the lock and the width of the gates. 

59- These circumstances render the applications of observations on 
canals of extremely doubtful propriety, where we are not fully possessed 
of a knowledge of all influencing dimensions and caiise& Upon the 
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«ame canal, the width of the ]ock-gates must be .the same, but the lift of 
the locks need not be, and often does vary considerably. Now, in the 
very canal we have named, the second lock from the summit in one 
direction has a lift of more than 9 feet, while that of the first is about 7J 
feet ; the ninth lock also has a lift of between 11 and 12 feet. It is clear, 
therefore, that the average from the leakage of such variable lifts must 
give a false result (and false to a great amount) of the absolute quantity 
really dr^awn from the summit to supply the leakage of the locks, which, 
lis we have before remarked, cay never be less than that of the lock of 
greatest leakage. At the opposite end of the summit, among the locks 
depending upon the summit for its water, there is one of more than 12 
feet lift. The summit is therefore really subjected to the leakage from 
these two locks of so great a lift. We will take the two extremes, of 7 J 
and 12 feet, to illustrate our reasoning by an example. 

60. The discharge under the two pressures, 7J and 12 feet, being to 
each other as the square roots of the |)ressures, are about as 27 is to 35, 
or the discharge from the latter is about one-third more than from the 
former ; which would make a loss of 004,120 cubic yards for the ten 
months, by taking the lock of the grestest leakage. 

61. Although we cannot make a just comparison of this loss with the 
prism of lift of the locks of this canal, on account of the reasons here, 
tofore stated, we will see, however, what it would be if the sides of tin 
lock-chamber were a right line, and the chamber an oblong square 
instead of an oval. 

62. Taking the dimensions of the first lock from the summit, and ' 
reducing its cube by straightening its sides, we shall find its lock-full, or ^ 
prism of lift, to be about 346 cubic yards. The corrected prism of lift 
being then 346 cubic yards, (Gauthey, p. 48,) and the leakage at the * 
lock-gates being 1,130 cubic yards per day, it amounts to nearly 3J 
locks-full (prism of lift) per day for one lock. But the increase of this 
leakage, on account of the lock of greatest leakage, will bring the amount 
to 1,507 cubic yards per day; or rather more than 4^ prisms of lift, or 
8f for the two locks, one at.each end of the summit. If our views of the 
case be therefore correct, this uncommonly well made and carefully 
attended canal loses this last quantity daily from its summit by the 
leakage of its locks. 

63. Messrs^ Pisk and Hughes, in their report of March 1837, (p. 16, 
17,) fix the leakage at eacli set of locks adjacent to the summit at 12 
locks-full (prisms of lift) per day. This was the result of very careful 
observations upon the locks of the Chesapeake and Ohio canal, made by 
Mr. Fisk, its chief engineer. All the locks of this canal are about the 
same lift, and the same dimensions in other respects: i. e. 15 feet wide, 
with a lift of 8 feet. Now, as the workmanship of these locks is probably 
the best in our country, and as that of other canals ought to be as good, 
we may take them as evidence of the degree of perfection to which we 
are willing to go in such matters, or which we are able to afibrd. As we 
believe, also, that the gates are as carefully attended to on this canal as on 
any other in our country, its resuhs are, on that account likewise, a good 
criterion. The observations, however, were made during a period of 
suspended navigation, when the gates were closed with great care, and 
kept so for several weeks, while repairs were being made. Mr. Fisk has 
assured me that, in his opinion, the actual leakage of the gatos when in 
activity, exceeds the amount stated, great as it may be considered ; we 
have, therefore, the assurance of the chief engineer of tJie canal, that it la 
less than that which really occurs to the canal when va vi'^vi. ^'s^ 
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64. We have ourselves frequendy observed the leakage at tlie loeks ef 
this canal, and we are satisfied that Mr. Fisk has not exaggerated the 
loss. Twelve k>cks.full per day, for each lock, is half a lock-full (prism 
of lift) per hour. Now, to bring this rate of leakage more within the 
judgment of the general reader, and to enable him to test it by what he 
may himself have observed on canals, we will make a comparison in a 
shape in which the quantity will be more readily comprehended than that 
of the rate of cubic feet per minute. Haifa lock-full per hour is 62 j 
cubic feet per minute : the lock-chan»ber being 100 feet long by 15 wide, 
will give a superficies of 1,500 feet. Now, this rate of leakage would not 
raise the water in a lock of this size more than one foot in twenty-four 
ttinutes, or half an inch per nvinute. 

65^. This leakage is twice and a half as great as that of the locks on 
the Languedoc canaL We acknowledge it to be great, but, as the work-' 
manship of the locks on the Chesapeake and Ohio canal is as good, and 
the vigilance of those who attend upon them as active as we have a right 
to expect for the canal in contemplation, we can see no other correct 
course than to adopt, in our reasoning upon the water for that eanal, the 
leakage j ust given. 

66. The loeks in the two cases — the Languedoc and the Chesapei^ke 
and Ohio canals — are sufficiently similar in their dimensions to attribute 
much of the differerence of leakage to differences in the manner of build' 
ing. One is the work of a government, the other of an incorporated 
company ; one was built by the agents of a gorernment, the other by 

^ eontrstcton i with one, no expense in materials or skill in execution wa» 
^ spared ; in the other, too generally, the lowest bidder was taken, who 
must of course secure his own profit in the kind of work and quality of 
^ materials. In works of this character, no system is so pernicious^ or in 
the end so costly, as that of giving work to the lowest bidder unde| the 
delusive expectation of saving. Good work cannot be done for less than 
a just valuation : and when bids for less are made^ they can result only in 
fhe ruin of the contractor, if he be faithful, or to the prejudice of the work, 
if he be not. The former is avoided with extreme care ; the latter more 
generally occurs ; and its consequences are, enormous expenditures- 
under the head of " repairs," to which our public works are so frequently 
subjected, always exceeding the supposed savings on the accepted bids.^ 
An intelligent and skilful contracter will not offer to do work for less than 
its proper value; the uninformed, the inexperienced, or the unfaithful, may f 
and from the system pursued, in the hands of these latter our public works 
are generally thrown. No boast is so replete with fake reasoning, so delu- 
sive to society, as that frequently made, of having let work at prices much 
reduced from those of the engineer's estimate. 

If the engineer be competent, his estimate is no more than a fair cost of 
Ihe work ; then, if that work be let for loss, it can only be to the prejudice of 
the work. 

67. Our works must also partake of the degree of skill and experience in 
our mechanics, which is well known to be rather below the standard requi- 
red for similar structures in Europe. 

68. On these accoui^ts, therefore, as well as the necessity, of economy in 
first cost, it may easily be conceded that our canal structures are not carried 
to that degree of perfection which is found in other countries. By the way, 
upon this matter of economy in first cost it may be well to say a word or 
two. It should not be understood as meaning numbers of dollars, in com-- 
paring mile with milei or lock with bck $ but in the quantum of labour 
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mh\o\L the same amount of money will command in the two cauBtries. In 
our country, the wages of mechanics and of laborers are so much higher 
than in Europe, that the same amount of service cannot be obtained for the 
same cost - and, of consequence, works of the same cost in money must be 
inferior, because of the less labor upon them. Unless this idea is main- 
tained, we always deceive ourselves in making comparison with similar 
works in Europe. While, therefore, I readily admit that the work of the 
Chesapeake and Ohio canal is probably the best of that kind in our coun- 
try, yet it may, however, be said that it is inferior to similar works in 
Europe. 

69. We may, then, without violation of probability, place this difference 
in the leakage of the locks to differences in the quahty of the structures; 
and we may, also, from the character of the work on the Chesapeake and 
Ohio canal, assume its lock-gate leakage as a fair basis for estimates in ouf 
country, 

70. But to return to the subject. Twelve locks-full (prisms of UK) for 
the lock at each extremity of the summit, is 34 locks-full per day. Each 
iock being 100 feet long, 15 feet wide, with a lift of 5 feet, will give 7,500 
cubic feet for its prism of lift, or lock-full of water. This will equal 
180,000 cubic feet per day, or 6,666.6 cubic yards ; which, for. a month of 
thirty days, will be 199,999.8— say 200,000 cubic yards. 

71. Accidf^nt may increase the leakage of a lock so much as to make 
the process of filling it tedious ; and yet the injuiy may not be sufficiently 
great to justify the stopping of the navigation in order to make repairs. 

72. The leakage arising from the defective shutting of a valve would 
increase the loss considerably beyond the amount we have assumed ; yet, 
it would not, in our judgment, be fair to embrace such a case in a general 
estimate of leakage, while we are willing, however, to admit its probability 
in the course of a season with some one of the many locks that may be 
dependant upon the same source for their supply of water. But, at the 
same time, the probability of such accidents should not be disregarded by 
the engineer; and while he cannot fairly include them in his estimate of 
the quantity of water actually required, it becomes his duty to show a 
surplus in order to meet them, or to point out the deficiency and its con- 
sequences. 

73. Locks, — Much has been written upon locks, the manner in which 
they should be arranged, and their lifi;, in reference to convenience and to 
the water they consume. The general result of the whole is, that the most 
favorable lift is from 7 to 8 feet ; that they should be as far from each other 
as the nature of the ground will admit, and so far as not to impede the 
navigation by the abstraction, from an intermediate level, of a lock-full of 
water; avoiding, if possible, aggregate locks, or locks immediately adja- 
cent to each other ; and, that among a series of locks dependent upon the 
eame source for supplies of water, the lift should never increase as they 
descend. It may decrease advantageously, but this is a nicety belonging 
to the engineer in arranging his plan. The illustration of aU these posi« 
tions would lead to remarks purely professional, inapplicable to the object 
of the report, and therefore uninteresting. We shall on these accounts 
avoid it, leaving what may be necessary, if any should be, to the particu- 
lar case which the plan may develop. 

74. The simple question upon which it may be proper to say something 
at present, is, on the supposition of well- arranged locks at proper distances 
from each other, what quantity of water will the passage of a boat require. 

75. Engineers have given various opioiom on this subject : one prism 
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of lift, one and a half, one and three-quarters, two— all depending upon 
the degree of presumed regularity in the trade. The matter is familiar to 
them. We hope they will not suppose it our object to instruct them on a 
subject upon which they are known to be so well informed. We desire 
only to make it equally plain to others. 

76. To aid in the illustration, we will make use of the following 

diagram : — 

Summit level. 



Level K. 




* Level Y. 



An alternate passage means one wherein the two boats pass each other 
on the summit-level, or pass the locks alternately. 

1st. When a boat in the level K arrives at the lock A, the lock has to 
be filled in order to raise the boat to the summit. The same process has 
to be gone through when a boat in the level Y arrives at the lock B, in 
order to raise this second boat to the summit also. These two boats on 
arriving alternately at the locks A and B find them already filled by the 
process we have just described, and immediately pass into them. Then, 
on descending to the adjacent levels, K and Y, each boat exhausts the 
lock-full (prism of lift) which had been used to raise the other. This is 
the case of two locks-full for an alternate passage, or one lock-full for 
each boat, and which is the least quantity can be exhausted per boat, 
under the most favorable circumstances. 

77. One boat making the passage would consume no more. On 
arriving at a lock, the lock would be filled in order to raise the boat, and 
would remain filled after the boat had passed out into the upper level. 
Then, on descending at the opposite end, it would exhaust a prism of 
lift, or lock-full. 

78. We have said that one prism of lift per boat is the least which can 
be exhausted under the most favorable circumstances ; for, if the lock A 
or B were full on a boat presenting itself to be raised, the case becomes 
altered ; then the lock must be emptied to admit the boat, before it can 
be raised ; and after this, by which one lock-full is drawn off, another 
lock-full must be drawn off, to lower the boat at the opposite end of the 
summit. We see, therefore, that the case of one lock-full per boat is on 
the supposition of a regularity in the passages and attention to the locks 
that is hardly possible in practice ; in fact, it may be considered as never 
occurring. 

79. 2d. We will now suppose the case of two boats passing in succes* 
sion. For the first the lock has to be filled ; it then passes to the summit. 
But for the second, this lock-full has- to be let off, that the boat may enter 
the lock ; which has then to be filled again in order to raise the boat : the 
two boats, therefore, are raised to the summit by the exhausting of one 
lock-full of water. On arriving at the other end, oneHlock-full for each 
boat is exhausted, to enable the two boats to descend : in all three locks- 
full, or prisms of lift, for the passage of two boats in succession. This is 
a case of one lock-full and a half for each boat, and which also requires 
the most favorable circumstances ; for, as in the first case, if the lock 
were filled when the first boat presented itself to be raised, it would have 
to be let off before the boat could enter ; which adds another lock-full to 
the quantity exhausted by the successive passage of the two boats or two 
locks-full for each. 
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3d. Suppose three boats to present themselFes at the same lock in 
succession. The first is to be raised by filling the lock ^ the second, by 
exhausting that used to raise the first, and filling again ; the third, by 
exhausting that used to raise the second, and filling again. The three boats 
are therefore raised by exhausting from the summit two locks-full. But 
on arriving at the opposite end, one lock-full is necessary to let each boat 
down. The passage of three boats in succession will then require five 
locks.fuU, or six, if the lock be full on the approach of the first boat. 

4th. If we suppose a passage of four boats in succession seven locks- 
full, or one and three-quarters to each boat, will be required ; or two for 
each, if the lock be full on the approach of the first boat. 

80. We have seen, therefore, that as small a quantity as one lock-full 
for the passage of a boat is scarcely a possible case ; that a lock and a half 
for each boat is the least that can be used in the successive passing of two 
boats ; that a lock and three-quarters is the least that can be u^ed in the 
successive passing of four boats ; and that, in every case, if the lock be full 
on the approach of a boat, two locksfuU will be required fof the passing of 
the summit by every boat. 

81. To generalize the case for any number of successive passages, it is 
that the least quantity of water which can be used is twice as many locks* 
full, less one, as the number x)f boats, for two locks-full for each boat,) • 
when the first boat finds the lock full on its approach. 

82. Our trade is not only periodical, but is at all times in fleets, from 
the nature of business and the social habits of boatmen. Who ever obser- 
ved on our canals an alternate direction of every boat? They are gene* 
rally — I may say universally-^in groups or fleets ; three* four, or five, in 
one direction ; then three, four, or five in another. Passages may balance 
each other on the same day in different directions, but this does not con- 
stitute' alternate passages. If five boats pass in one direction in one hour, 
and five in the opposite direction in the next hour, it does not constitute 
the alternate passages upon which the estimate of one lock-full of water for 
each boat is founded. These are successive passages for the whole num- 
ber of boats, except one. An alternate passage is, when two boats pass in 
opposite directions, before either is succeeded by another boat ; or, when 
any number of boats pass alternately, without any one to follow another 
until after a boat from the opposite direction has passed. When fleets 
from opposite directions meet at a lock, alternate passages arc adopted by 
the rules of canal companies ; but when they meet on a level, they pass 
each other in fleet, and the locks at each end in fleet. On meeting at a 
locki equality of rights demands alternate passages ; but on meeting on 
meeting on any level of the canal, equality of rights demands no such 
sacrifice of time ; nor is it necesjsary, nor would the trade submit to it, nor 
has any attempt to exact it ever been made. 

83. But the passage of fleets in different directions, or of a fleet and a 
boat, has its influence upon the quantity of water required. We will see 
what it is; (our reasoning, is applied to the passage of a summit;) but we 
will first, however, again explain why it is that one alternate passage, which 
is the passage of two boats in different directions, consumes less water 
than a consecutive passage, or the passage of two boats in the same direc- 
tion. 

84. In the first case, each boat is raised to the summit by merely filling 
the lock. The water has not yet been exhausted or drawn off*, or let down 
below the summit ; it has only been let into the lock. On passing to the 
x>pposite ends of the summit, the locks are found as they were left^ ^iXks^ 
with water: each boat, on descending, tak^% quVn| \!tvfc \;iO«.-\Nb!\^^^^^^^'^ 
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found ready, down with it. As these two boats, therefore, were radsed 
without drawing off any water from the summit, and were let down with 
one lock-full each, the two consumed but two locks-full in the passage. 
This is the alternate passage of the engineer. 

85. In any other order of passing, as has been before explained, and 
which must beisuccessive, the two boats cannot consume less than three 
locks<full, or one and a half each. Now, as it can only be two single boats 
meeting each other which can make an alternate passage, it can therefore 
only be the'two first boats of two fleets ; the' remaining boats of the fleet 
make consecutive passages. The case, therefore, of two fleets meeting on 
a level, or passing in opposite directions, resolves itself into that of a fleet 
meeting one boat ; or, into one alternate passage and consecutive passages 
for the balance of the fleet. It matters not whether this alternate passage 
be with the first or any other boat of the fleet ; the effect is the same. 

86.^ 1st. The smallest fleet is that of two boats. If a fleet of two boats 
meets one boat, it constitutes one alternate paseage and the consecutive 
passage of one boat. The quantity of water consumed is, therefore, three 
locks-full for the three boats, or one lock-full per boat. 

3d. If a fleet of three boats meets one, it is one alternate passage and 
the consecutive passing of two. The four boats, therefore, consume five 
locks* full of water, or one lock-full and a quarter each. 

3d. If a fleet of four boats meets one, it constitutes one alternate and three 
•consecutive passages ; or, the five boats will consume seven locks-full of 
water ; which is one lock-fuU and two-fifths each. 

4th. If a fleet of hyQ boats meets one, it constitutes one alternate and 
^ four consecutive passages ; or nine locks-full for the six boats ; being 
one lock-fuU and a half each. 

5th. If a fleet of six boats meets one, it constitutes one alternate and five 
consecutive passages, and will consume for the seven boats eleven locks- 
full of water ; or ono lock-full and four-sevenths to each boat. 

6th. If a fleet of seven boats meets one, it constitutes one alternate and 
six consecutive passages ; or the eight boats will consume thirteen locks- 
full of water, or one lock-full and five-eighths for each boat. 

7th. If a fleet of eight boats meets one, or if (which gives the same 
result) eight boats pauss in one direction while one passes in the opposite 
direction, the nine boats will require fifteen locks-full of water, or one and 
Jiix-ninths, or one lock-fuU and two- thirds each. 

8th. And a fleet of nine boats meeting one, or nine passing in one direc- 
tion and one in another, the ten boats will require seventeen locks-full, or 
one lock full and seven-tenths for each. 

87. We see by the foregoing, therefore, that more^than one lock-full must 
always be used : that the second supposition requires one lock-full and one- 
•quarter for each boat ; the fourth one and one-half; and the eighth nearly 
one lock-full and three quarters. 

88. Now, this is all the rigid result of theory, on the supposition of the 
most favorable circumstances, which can never be obtained in practice. 
Irregiiliarities will creep in : they are unavoidable; and, as previously ex- 
plainedy these irregularities soon throw every case into that of a maximum 
exhaustion, or two locks-full of water for each boat. We are not theorizing, 
but endeavouring to exhibit'practical effects ; we must pay attention, there- 
fore, to such practical results as are highly probable. 

89. There is another, and not inconsiderable cause of waste, which is, 
with most propriety, to be placed to the account flf lockage, as it is occa- 
« iontd by the pasting of boats : we mean that of die column forced over 
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* 
waste-weirs, over lock-gates, and down the feeding-flumes, bj the wave 
from the motion of the boat. In an active trade, this will be found to be a 
serious cause of waste : to which may be added that arising from the fact of 
the lower gates, after a boat has entered, always being somewhat open 
until forced to by the current created by letting water in at the upper gates^ 
by which much water is lost. 

90. It is somewhat singular that,whi]e iwolocks-fuU per boat is the maxi- 
mum of theoretical reasoning on this subject, it is yet, however, the result 
of common irregularities of trade and of slight inattention on the part of lock- 
keepers. Does any one doubt that these irregularities and inattentions are 
of common^occurrence % If so, let him pass a few weeks on any of our canals, 
and his doubts wtU be removed. The maximum of theory, then, being 
no uncommon result in practice, would it be proper — would it be safe for an 
engineer to estimate a less rate for his lockage ? We think not ; and we 
therefore adopt it as the rate by which our judgment of water exhausted 
from this cause will be governed. 

91. A distinguished writer on this subject has introduced, in his calcu-^ 
lations, of the water con;3umed in the passing of locks, a deduction of the 
quantity displaced by the submersion of the boat. Although we cannot 
dispute the correctness of the consideration, yet, when a view sO rigoroue 
has to be taken in order to prove the sufficiency of water for a canal, it be- 
comes, in our judgment, a worse than doubtful project. 

92. There is also a serious loss of water arising from a cause hardly attri«. 
butable to either of the heads named, and particularly to be noticed in wide 
canals: we mean that occasioned by high winds, which dash the waves 
over the towrng,paths, down the feeding-flumes, and over the lock-gates*. 

93. Under all these considerations, therefore, we repeat the opinion that 
we adopt two locks-full of water for the passage of the summit by each. 
boat ; and we cannot, without a reproach from our own judgment, adopt 
less. 

94. Feeders — ^It is a well-known fact, attested by universal experience,, 
thai the loss of water from feeders is greatly disproportionate to that from 
canals : we mean simple feeders, which are small canals to pass water, and 
too small for the usual canal-craft. Various causes. are assigned for this 
peculiarity : the greater velocity, by which the water being more agitated^ 
occasions increased evaporation; the smallness of the column, which, be.. 
coming sooner and more heated by the sun, produces, on this account, also 
a greater amount of evaporation ; the less consolidation of the bottom anci 
sides, from the diminished volume of water causing less pressure, from which 
filtrations are the greater ; the purer and clearer condition of the water, 
carrying little or no sediment or dissolved earth, by which in canals the fil- 
trating pores of the exposed surface becon[>e gradually closed. These, and 
others more philosophical and abstract, are given as accoimting causes.. 
Be they, however, correct or not, the fact b as stated, and it should be 
taken into consideration in reasoning upon feeders.- 

95. The best constructed and oldest feeders known are those of the Briare 
and Languedoc canals of France. Of these it has been remarked, that,, 
with the exception of covering, no other precaution to prevent losses of 
water can well be imagined. 

96. The noted feeder of the Briare canal is called "the feeder of Saint 
Prive.*' Its length is about 1 i miles, and its average dimensions about 12 
feet at water-surface, 9 feet at bottom, and 3 feet deep. After frequently- 
repeated, and most exact gauging, it was found to lose three-fourths of the 
water it received ; or, in other words, it delivered into the canal but one- 
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^urth of the water which it received from its source of supply. This loss 
is equivalent to about 0.68 per mile of the quantity received. 

S*7. To the Languedoc canal there are two feeders: the Plaine and the 
Mountain feeder. The entire developement of these is 88,225 yards rather 
mora than 50 miles. Of this developement 32,876 yards are artificially 
constructed ; the hQ.]ance being the old beds of streams, in which, whatever 
may be tho titration, it has long since arrived at i^ minimum. Of the 32,- 
876 yards, 20,254 yards are made through a comparatively impermeable 
granite : that is, about one-fourth of the whole length. Various concurring" 
circumstances are stated by Huerne and others as well adapted to reduce 
the filtrations of those feeders Nor is the loss they experience alluded to 
as extraordinary ; yet, from a critical comparison of the water received and 
delivered, the actual loss per year is more than 100 times the water.prism^ 
(Huerne, p. 270,) or more than 10 prisms per month for a navigation of 10 
months, Now, this loss must be chiefly on that part which is not made 
through the comparitively impermeable granite, and may, therefore, be 
charged upon 68,000 yards, about three-fourths of the whole distance, 
which would make about 125 of its water-prisms during the navigable 
year, or 12^^ prisms per month. 

98. The size of a feeder inay be assumed at 12 feet water-surface, 8 feet 
nt bottom, and 3 feet deep. This would .give a cube or prism per mile of 
158,400 cubic feet, or 5,866.5 cubic yards. Now, 12J times this prism 
would be 73,332.5 cubic yards per month, or 45.8 cubic feet per minute. 

99. Reservoirs — We shall view these under the limited aspect required 
by our object : their ability to retain water, and the quantity which it is 
probable they will receive in proportion to the rain upon a given surface. 
Upon this last peculiarity, climate has, without doubt, a great influence. 
In northern climates, the ground is longer and harder frozen ; the accu* 
mulation of snow upon its surface proportion ably greater, which passes 
into the reservoir from gradually melting by the warmth of spring, losing 
less by filtration, as less will pass through the frozen surface of the soil. 
On these accounts, there can be no doubt that more water will be collected 
in more northern climates, for, in more southern, a greater portion of that 
which falls on the surface of the soil will pass off by filtrations. These 
considerations would make more lakes in a northern climate, more and 
larger springs in a southern ; which inference we believe to be actually 
sustained by the general physical peculiarities of the globe. 

IQO. The point first to be established is, what proportion of down-fall- 
water upon a given surface can be collected in a reservoir ? Upon this we 
have searched in vain among the works of European engineers for the 
result of direct observation. All is estimate, conjecture, speculation ; the 
general result of which, however, is, that about one-third of the water which 
falls may be collected in a suitable reservoir. The form of the surface of 
the soil has not so much influence as many would suppose, except in the 
rapidity of the drainage. Numerous streams are found in a rolling 
country — extensive swamps in a flat ; and the greater evaporation which 
water in the latter experiences from longer exposure, about compensates 
for the les filtration of the former from a more rapid flowing off". Of course, 
we have not in mind extreme cases of either. 

101. Sutcliff, (p. 84,) speaking of the Rochdale canal, afler a calcula- 
tion on the subject, says: ** which plainly proves that, notwithstanding the 
close texture of the soil, little more than one -third of the rain which /alls 
upon them (the commons) can be got into the summit-level : and, were 
these commons cultivated, I do not think that more than one-sixth part of 
the rain that would fall upon them could be drained o£'' 
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102. When the Chenango canal, in the State of New York, was about 
being made, and which was to depend principally upon water collected 
in reservoirs for its supply, the engineer, Mr. J. B. Jervis, estimated one- 
fifth of the downfall-water as the quantity which could be collected; but, 
with a view of ascertaining the matter more accurately, he bttd experi- 
ments made in the valleys of two streams, Madison brook and Eaton brook, 
which will be'^fouad in the report of the New York canal cammissionera 
of January, I83B. 

To he Continued. 



Report of Hother Hage-^Chambershurg and Pittsburgh Survey. 

To the Board of Canal Commissioners, of Pennsylvania : 

Gbntlemen : — In obedience to your instructions, I have the honor to 
present the following preliminary reports on the exploration of a route for 
a rail-road from Chambersburg to Pittsburgh, and of slack water naviga- 
tion. from the Coal and Iron region of Bedford county, to the publio works 
on the Juniata River, intending to submit further reports as soon as the 
necessary estimates, maps, and profiles shall be completed. 

RAIL-ROAD FROai CHAMBERSBURO TO PITTSBURGH. 

The instructions under which the present examination was conducted, 
required a route for a continued rail road, without inclined planes, on 
which stationary power would be necessary : or in the event of its impracti- 
cability, such a portion of a M acAdamized turnpike as would continue the 
transportation partly by this mode of communication. A wide scope of 
country, untrammeled by any intermediate fixed points, and only limited 
by the Pennsylvania improvements on the north, was granted for the ex- 
ploration. 

On examining the district embraced within these limits, the valley of 
the Potomac river by the way of one of the branches of Will'screek, near 
the source of Flaugherty creek, and thence by Castleman's, the Youghi- 
ogheny and Monongahela rivers to Pittsburgh, strikes the observer as a 
natural opening for a rout possessing certainly the advantage of opposing 
but a single summit between the eastern and western termination of the 
line. This route has already been found practicable by uctual survey, 
and is believed to be the line adopted by the Baltimore and Ohio rail road 
company, but as a great portion of it would pass without the boundary of 
the State of Pennsylvania, it is doubted whether it could be considered as 
a line intended for examination. 

The great length too of this routewouM render it" objectionable, and the 
contemplated connexion of the Franklin rail road with the Baltimore and 
Ohio improvement, makes at all events an examination at present uneces- 
sary. 

On the other hand, it was thought that an exploration in a direction 
nearly contiguous to the Pennsylvania improvements, though south of 
them, would be equally undesirable. 

Here the great length also, the difficulty of approach to the Alleghany 
mountain in this quarter from the east, and the uncertainty of surmounting 
that barrier in the immediate viciniry of the Portage rail road, would ren- 
der the exploration of the route inexpedient, excepting only in the case 
other lines should fail.. 

15 
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A route situated between these two was therefore considered roost de- 
sirable, thereby aiming at the shortest practicable hne, and leaving* for 
future surveys the routes that may claim advantage in point of easy grades. 
With this view a thorough recoonoisance was made of this region, its topo- 
graphy was closely studied, aud the intricate passes of the mountains 
explored. 

'J he formation af the Alleghany range of mountains is generally so well 
known for regularity, that any bne portion of it may in a great measure 
serve to convey an idea of the whole. Their character in counties 
traversed by this survey, has however peculiar features that favor the 
location of a rail road. By a reference to the map, a better idea of these 
may be obtained, than can readily be conveyed by description. 

It will there be seen that the Cove mountain, Scrab Uidge, Sideling and 
Ray*8, hills, Tussey's, Evitt's, Will's Buffalo, and the Alleghany moun- 
tains, together with Laurel hill and Chesnut ridge, form the most pro- 
minent obstacles to be passed. The Raystown branch of the Juniata river 
flows however severlEil miles in an easterly direction from the Alleghany 
mountain, opening a passage through or around Tussey's, Evitt's, Will's, 
and Buffalo mountains. Near a source of this stream, but west of the 
Alleghany mountain an elevation in the ground crosses the valley between 
the mountain and Laurel hill, so as in a manner to connect them causing 
the waters in Somerset county to fLow to the north into Connemaugh and 
south into Gastleman's river. 

Farther west the Loyalhanna creek forms a convenient gap in Chesnut 
ridge, nearly in a direct course towards Pittsburgh. Again, if we turn to 
the east a depression will be found in the Cove mountain, where it joins 
the Tascarora, and the waters of Aughwick creek flow through the only 
gap in Sideling hill that can be found for many miles. 

In this manner the line, commencing at Chambersburgh, passes through 
Cumberland Valley, crossing the west Branch of Conocheague creek 
some distance below Loudon, thence ascending the side of Cove moun- 
tain it reaches ("ouan's gap, and descending^the waters of Augwick creek 
by the Burnt Cabins, to Sideling hill run, it turns up that stream. Passing 
through Well's valley it meets Rays hill, oi: properly a point where the 
Harbour mountain joins the Broad Top Mountain, where a tunnel will be 
unavoidable. ( 

By these means the waters of the Raystown Branch of Juniata are 
attained, when the route passes through Gronnd hog valley, and crosses 
the Juniata Branch near Piper's Run, where it ascends into Woodcock 
valley, whereby a near cut is effected to Bloody Run. At the village of 
this name the line again mee^ the ravine of the Juniata, and passing the 
town of Bedford continues to ascend along the river bank until Buffalo 
mountain is attained. Here an increased grade in the road will take the 
line on hi^h ground. 

Crossing from Buffalo mountain to Dry Ridge, a spur of the Alleghany 
mountain is reached, and by ascending along the slope leading to Deeter's 
run, it crosses that stream, meeting the main ridge of the Alleghany at a 
favorable place for the second tunnel 

After penetrating through this mountnin, the line takes a southerly turn 
towards Berlin, thence sweeping to the west, it passes about 3 miles north 
of the town of S >merset, and pursuing the dividing ground between the 
waters of Conemaugh and Castleman's riveri it meets the base of Laurel 
Hill. 

From this point a very circuitous route, winding among the ravines of 
the mountain, takes the line to Laughlinston, and descending along the 
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Talley of Lojralhannah, it passes Ligonier ; thence after passini^ throogh 
the Gap in Chesnut ridge, it leaves this creek near the mouth of fourteeo 
mile run. 

Having ascended tfie valley of this stream, the line was condiveted hy 
the sources of the Crab tree run to the waters of Sewickly creek, and 
thence near Greensburgh to the waters of Brush creek. By descending 
this stream and Turtle creek, it meets the Monongahela river, and by its 
bank finally reaches Pittsburgh, terminating at the outlet of the Pennsyl- 
vania canal into this river. 

The following tabular arrangement will more fully illustrate these 
points, their distances apart, and levels above the place of commencement, 
at Chambersburgh. 

Intermediate Total dittanee LeveU in ft, 
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From Cbambersburgh to Cowtn'sGap, 
Thence to Burnt Cabins, 

do Mouth of Shieling Hill Run, 

Gap in Sideling Ulll, 

Tunnel througii Harbor Mountain, 

Ray stow n branch of Juniata, 

Bloody Run, 

Bedford, 

East end of A lleghaTiy Tunnel, 

Top of Alleghany Mountains, 

Near Berlin, 

Somerset (town being 1492;35 a) 

East base of Laurel niU, 

Top of Laurel Hill. 

Turnpike at Laugh linstown, 

VVbere line crosses L^yalhanna creek, 

Liginier, 

Mdrkle's summit, 

Barnhart's summit, 

Barclay's, 

Mouth of Brush Creek, 

Mouth of Turtle Creek, 

Outlet Lock of Pa. Canal at Pittsburgh, 

Whilst the operations incident to the survey of this line were carried 
forward, it became sometimes doubtful whether hy deviating from the line 
at certain points, and again intersecting it at some distant sUiiion, a more 
eligible location might not be obtained. 

The extent of the survey and a desire to prove the practicability of the 
route for an uninterrnpted rail road communication, before the tield oper- 
ations should be closed, by the severity of the approaching aeason, preven- 
ted in several instances their examination. T\\e most important of these 
would change the entint location a distance of about twenty miles 

Two por ions of the line offer opportunities of this character, and are too 
important to he neglected. The first would leave the present route about 
four miles west of Bedford, and ascend the valley of Deeter'ti run on the 
opposite side. Fussing in the vicmity of Schellsburg, it would meet the 
main ridge of the Alleghany sooner, and attain a deprrssion in this moun- 
tain, situated about a mile and a quarter to the north of the present tunnel. 

This point was found to be 3 6H 64 100 feet lower than the summit of the 
mountain over the tunnel, or 106 29 feet higher than the grade ofit. Thus 
perhaps the necessity of a tunnel here might be avoided, and as this pass 
appears to be the lowest attamable, its examination is strongly recom- 
mended. . . ' 

The other part of the line that may be much impro?ed, by further ex- 
amination, is situated on the Western slope of Laurel hilK 
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On the Bummit of this mountain a favorable depression was discoTered, 
where the road may cross without even any considerable depth of cutting; 
but in descending the Western side, serious difficulties were encountered. 
These consisted not so much in the expense that would attend the con- 
struction of the work, as in the unfavorable curvature that was necessarily 
adopted, particularly in two instances, where the radius would not exceed 
four hundred and seventy feet, and in some others, where it was below 
one thousand feet, thereby also increasing the distance materially. The 
impenetrable nature of the w^oods, and the intricate position of the ravines, 
permitted the party that wis engaged on this part of the line during three 
months, only to get an accurate knowledge of the topography of this part 
of the mountain, which resulted in the location made. More extensive 
surveys would by all means be ad visible, before the construction of this 
part of the line is commenced, and the survey now made will materially 
facilitate their successful execution. 

Among the deviations from the main line, 'which underwent examina^ 
tion by survey, one only is worthy of notice. This departs from it at the 
western base of Chesniit ridge and turns in a southerly direction, passing 
through Youngstown, and ascending along, the Nine IVIile run, it has a 
favorable summit near Pleasant Unity. Thence by the valley of Sewickly 
creek, the line is carried over good ground until it approaches near to 
Yougbiogheny river, where some short bends in the creek confined by ab» 
rapt hills, render a location more difficult. 

After joining the River the line was taken along'its bank past McKee'9 
Port to the Monongahela river, and continued to the mouth of Turtle creek, 
where the other route is met. 

The only advantage possessed by this line ccjsists in its passing 
through one of the most fertile and highly cultivated parts of Westmore- 
land county, offering but few natural obstacles to a cheap construction. 
The line will however be materially increased in length, if this route is 
adopted; if the meanderinirs of Sewickly creek near its mouth are pursued, 
the length would be 20 miles and 73 chains greater than the Brush creek 
route; and if the line should be carried on the high ground across these 
bends of the creek, the distance would still exceed by 16 J miles the route 
first recommended. In the latter instance also, some expensive work and 
steep grades in the inclination of the road, would operate seriously against 
its adoption. 

Other detours from the line first spoken of have been suggested, these 
have not been examined, but it is believed that they would all have a ten- 
dency to lengthen the line, however advantageous they may be in point of 
grades and cheapness of construction. It is of great importance to have 
some of these thoroughly surveyed, in order that accurate comparison may 
be formed among them; one in particular is important, as it would change 
almost the entire line west of Bedford. 

It would leave the present line at the Buffalo mountain, and by the 
waters of Will's creek join the location of the Baltimore and Ohio rail 
road, thence by Flaugherty creek, Castleman's and Yougbiogheny rivers, 
it would intersect the Jine run at the mouth of Sewickly creek. 

Between the towns of Bedford and Chambersburg, it is believed that no 
material change in the route can be made. 

The bold and unbroken character of the mountains in this qnarter, offers 
no openings that would favor an attempt at reducing either the length or 
the cost of the road ; should it therefore be deemed expedient to commence 
the construction of this important work, that division could be at once 
prenared for contract. 
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TakiDgfinally into consideration the whole line as now established* 
independent of anticipated improvements by future surveys, it will perhaps 
appear, that its length of nearly two hundred and forty-three miles would 
hardly justify calling it the shortest practicable route for a road of the 
description required, when a communication between the eastern and 
western cities is the object. 

In that case it would appear that the distance by rail roads from Phila- 
delphia to Chambersburg, now in operation, being stated at 

157 miieff, 
and the present line from Chambersburg to Pittsburg being 243 '^ 

making 40O " 
and by the state improvements the report of the Canal Com* 

missioners of December, 1836, stated it at 395 '43 



which makes a difference in favor of the latter, of 4 '57 

It would seem therefore that a rail road extending in a parallel line 
along the present improvements, would be so much shorter. But if it is 
recollected that 439*100 of the Portage rail road are occupied by inclined 
planes overcoming an elevation in ascent and descent of 2,007,02 feet ; it 
will be seen that a road uninterrupted by inclined planes, overcoming this 
elevation even at a grade of sixty feet inclination in a mile, necessarily 
would add (if localities would render it at all possible) about twenty-nine 
miles to its length, thereby making that road about twenty-four miles 
longer than the one here recommended. 

The Canal Commissioners, in their report, make the following remarks 
upon this survey : ' 

The act of the 14th Afuil, 1838, authorized the Commissioners to have 
a survey made by competent engineers, of a route for a continousrail road 
from Chambersburg to Pittsburgh, without inclined planes, or for a 
McAdamized road and rail road in connexion. They were also required 
to have a survey made of the Raystown Branch of the Juniata, for canal, 
rail road or slackwater navigation, so as to connect the coal and iron region 
of Bedford county with the public works. 

The Board appointed Hother Hage, Esq. to the discharge of this doty, 
with instructions to det-ail at least two corps of engineers for that purpose ; 
and at the solicitation of citizens of Westmoreland county, authorized the 
formation of a third, with a view of having the surveys completed this 
season. 

The survey has been so far completed as to enable the engineer to report, 
.that a continuous rail road may be made without inclined planes from 
Chambersburg to Pittsburgh. The distance by the route surveyed is 243 
miles. 

The distance of this route over the present turnpike is about 90 miles, 
winding as it does among the mountain passes. The tunnels will each be 
about 2,500 feet in length, the highest grade about 60 feet to the mile. A 
further report of the graduations of the road, with a profile and an estimate > 
of the cost, will be furnished by the engineer, and laid before the legisla- 
ture. No survey has been made of a McAdamiaed road and rail road in 
connexion. 

The cost of a continuous rail road will be large, from the increased 
distance over the present turnpike^ The cost of a McAdamized road 
would be so much less than, the rail road, that it becomes an important 
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qaestion which mode of improvement would be the most beneficial.— 
Economy in the construction, saving in distance, and the facility of keep- 
ing open the road in the winter monihfiT, are all in favor of a McAdamized 
road. Saving of time, avoiding all transhipment, economy in the price of 
transportation, are in favor of the rail road. The relative merit of the two 
plans' can be best determined by accurate surveys and estimates. 

The Board would recommend a more thorough examination of the route 
of a continuous rail road, and a survey and estimate of McAdamizing the 
present turnpike road, reducing the grades, wherever practicable, or the 
survey and estimate of a McAdamized road and rail road in connexion. 



Extract from the Report of W, G, Williams^ Untied States Engineer, 

PRESQUl ISLE ERIE. 

This harbour, which lies in the Sta»e of Pennsylvania, and the only one 
of value o.irned by that State on the shore of the lake, is unquestionably 
the best in regard to natural advantages upon its southern shore. It is 
formed by a peninsula, which appears to be the result of some accidental 
accumulation of sand, and encloses a space of about three thousand acres, 
with an average depth of from ten to thirty feet ; at present, however, 
owing to the unusual elevation of the lake, the low neck connecting it with 
the main land on the western side is covered with water, and the trees on 
that part have been destroyed by it, leaving the neck exposed to the 
violent action of the waters. The portioa of land thus insulated is covered 
with trees, and with very little care may be rendered permanent against 
all encroachments of the lake. Government has already paid attention to 
this object, and furthermore, by modifying the circumstances of ground, 
projects an arrangement affording great facility tp the ingress and depar- 
ture of vessels. 

The harbor thus enclosed is from four to five miles long, and about one 
mile in width, and vessels are now obliged to enter and return by the 
same channel, which to those proceeding to a continuation of route neces- 
sitates a detour of several miles>, and often under unfavorable circum- 
stances of wind creating great delay, if not, for the time being, an absolute' 
interruption to the prosecution of their voyage. 

The project referred to, is to open a channel at the west end of the har- 
bor, by fortifying the neck in such a manner as to resist the action of the 
lake, leaving only a sufficient width for the inarress and departure of 
vessels. By this means the ebb and flow produced by the frequent and 
sudden changes of elevation in the lake, dependent upon winds, as already 
explained, would efiect a channel of sufficient depth for all the purposes 
of commerce. A deepening of .the channel at the eastern extremity of 
the harbour has been already produced in this way. Reference to the 
accompanying sketch of the harbor will show the advantages of this 
arrangement ; it will likewise serve to illustrate further discussion of the 
subject in my report. 

As a military depot, few places are more favorably situated than Erie ; 
and it is in this point of view that Erie recommends itself to the protecting 
care of the United Stales Government with additional force. 

By throwing up an extensive system of temporary works, the harbor 
would be quite inaccessible to an enemy firom the side of the lake ; whilst 
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the great channels of communication by the canal and rail-road to chei 
interior, of which this point will become the common terminus, impart to 
it a degree of support sufficient to set at defiance every species of hostile 
iucursion to which it could at any time be subject. From the repon of 
P. S. V. liamot, Esq., IochI agent at Erie, it would appear that, during the 
year 1837, about five hundred and forty-seven steamboats cleared at Erie, 
from the opening of navigation in the spring to the 30th of September 
following; and that tonnage amounted to about one hundred and eighty- 
one thousand seven hundred and ninety-one tons; and the number of 
passengers to seventy-nine thousand three hundred and forty-nine, and 
that the number of clearances of ships, schooners and sloops was one hun- 
dred and seven, whose tonnage amounted to seven thousand eight hundred 
and sixty-seven. Mr. Haraot has not been enabled to procure the official 
statement in regard to the last year, but estimates that the probable amount 
was nearly the same. The portion of breakwater extending from the 
western extremity of the island to the proposed channel is considerably 
advanced, and ^ve hundred and seventy feet of it has been 'executed . 
during the preceding summer; three hundred and sixty feet of thisdeve- 
lopement is by cribwork eight feet high; and two hundred and ten feet 
four feet high, filled with stones ; a good deal of stone was also laid on the 
outside to give additional stability. This work will require to be con- 
tinued eastwardly, to secure the head of the peninsula from the encroach- 
ments of the lake. Besides which, of the southern portion of this break- 
water, extending towards the channel-piers, four hundred and sixty-five 
feet have been laid down, secured with stone, and partly completed ; two 
hundred and twenty feet of the portion constructed last year has been 
raised one log higher, filled with stone, and completed, with one exception 
of bolting it down with iron. At the eastern end of the harbor, the por- 
tion of breakwater on the south side of the channel has been repaired, and 
it was fouud necessary to extend it by the cribwork to an extent of three 
hundred feet, laid down where the storms of last fall and winter had made 
a breach of upwards of two hundred feet in width, with a depth of water 
upon it varying from three to sixteen feet. Tiiese cribs have been filled 
with stone, and an embankment of stone has been thrown against either 
side, nearly to the level of the water, to give permanency to the work; 
repairs have also been made to the northern extension of the breakwater, 
as well as to the channel piers ; also, in consequence of the high water at 
the commencement of operations, -a dock was found necessary in front of 
th? work-sheds and quarters, of three hundred and forty-two feet long, 
and three logs high, of about one foot each in diameter. The works have 
thus far answered the object intended, and an accumulation of sand has 
taken place at the western breakwater, tending to restore the firm condi- 
tion of the peninsula, with the exception of the channel projected to re- 
main open as a western entrance to the harbor. 

The plan that remains to be effected in regard to Presque Isle harbor is 
to remove the work now above water, and in a state of decay, by sawing 
off the woodwork below the surface of the lowest water, and placing upon 
the old cribs a solid superstructure of stone. This is necessary to secure 
the work already executed, and is eventually the most economical method 
that can be adopted ; for the woodwork above water, by the constant and 
varied action of the elements in this exposed situation, is subject to imme- 
diate decay, and the repairs constitute a never-ending source df expense. 
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[Tbe following bill has been reported, and is now under consideration in 

the Legislature of this State.] 

An 4-ct to provide for the Construction of the New- York and Erie RaiU 

roadj by the titate. 

Tlie People of the State of New- York, represented in Senate and 
Awsemblj, do enact as follows : 



,W.i 



I 

Section 1. It shall be lawful for the New- York and Erie Railroad 
Compaqjr, on or before the first day of July next, to surrender, grant and 
convey to the people of Miis state, all the rights, hberties and privileges of 
the said company, including all the property, real and personal, of the said 
company, and all the rights and interest which the said comdany may 
have acquired by contract or otherwise, of, in or to, any lands or other pro- 
perty ; and the necessary conveyances, after having been approved by 
the attorney- general, shall be recorded in the office of the secretary of 
state; and thereupon, all the rights, liberties, privileges, {Property and 
effects of the said company of eyery kind and description, shall be vested 
in the people of this state. 

§ 2. The said company, at the time of delivering the said conveyances, 
shail deliver to the comptroller, to be deposited in his office, all the deeds, 
contracts and conveyances made to or with the said company, or in which 
they have any interest, and all the maps, surveys* estimates, books of 
minute^ and other papers of the said company, together with a fall and 
accurate account of all their acts, proceedings and expenditures, which 
shall be verified to the satisfaction of the comptroller. 

§ 3. On complying with the preceding sections, it shall be the duty of 
the commissioners of the canal fund, as soon thereafter as the money can 
be procured by the issue of stock in the manner hereinafter mentioned, 
to pay to the said company all such moneys as they have expended on 
account of the said work. 

§ 4. When the purchase of the rights and property of the said company 
shall be completed in manrier aforesaid, the New- York and Erie rail-road, 
from some point or place on the Hudson river in the county of Rockland, 
to some point or place on Lake Erie, in the county of Chautauque, shall 
be a public work, and be constructed by the people of the state, and /or 
their benefit. 

§ 6. For the purpose of paying the said company as aforesaid, and the 
expense of .constructing the said road, the commissioners of the canal 
fund shall borrow on the credit of the state three millions of dollars, at an 
interest not exceding five per cent . and the cpmmissioners shall contract 
for the whole loan at one time, or at different times, as they shall deem 
most advantageous to the public interest. 

§ 6. All loans made for the purposes aforesaid, shall be payable at such 
time or times as the commissioners shall prescribe ; and for such loans, 
certificates of stock shall be issued in the manner now authorized by law 
in relation to other public works ; and so much of the public revenues 
derived from auction and salt duties, as may be necessary to pay the interest 
on the stock authorized to be issued by this act, is hereby appropriated 
and pledged to that object. 

§ 7. THere shall be two additional commissionetSi and 

and 
are hereby appointed such commissioners, but they shall hold their offices 
by the same tenure, and may be removed in the same manner, as other 
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canal commissioners, and in case of vacancy or removal the place may 
be supplied in the manner now authorized by law. 

§ 8. It shall be the duty of the canal commissioners to proceed with all 
reasonable diligence, to cause full and accurate surveys, maps, plahs and 
estimates, to be made of the whole line of the said rail-road from the Hud- 
son river to lake Erie, and lay the same before the legislature as soon as 
shall be practicable, together with the plan on which they propose to con- 
struct the said road, and the probable cost thereof; but it shall not be 
necessary to re-survey any part of said road which has already been sur- 
veyed with sufficient accuracy to enable the said commissioners to make 
the necessary maps, plans, and estimates. And the said canal commis- 
sioners shall proceed the present season, with the grading of such parts of 
the said road as they shall deem proper, and for the interest of the state ; 
and they shall grade and prepare the said road for a double track, and 
lay down and complete a single track, with all necessary turns*out, and 
make all necessary erections and works connected with the said rail-road ; 
and for all purposes of laying out and constructing the New York and 
Erie rail road, the canal commissioners shall have and possess all such 
powers as have been conferred on them by law for the construdtton of the 
canals of this state ; and the canal commissioners hereby appointed shall 
be the acting commissioners on the said rail-road. 

§ 9. The canal commissioners, on behalf of the state, shall assume 
all contracts made by the said company at the time of the passage of this 
act, and which shall be in force at the time of the surrender of the charter 
of said company to the state as aforesaid, and shall carry the same into 
effect in all cases where no change in the location or manner of construct* 
ing the said road shall be deemed necessary. 



Recent Experiments at Paris on Raising and Heating Wafer hy Savery^s 
Atmospheric Engine, By M. M. Colladen and Championnibre. 

The note which I present to the Academy of Sciences (says M. Col- 
laden) is a summary of the experiments I made with M. Championniere, 
civil enginer, with the steam engine on Savery^s construction. 

In these very simple machines, the steam raises the water by its imme- 
diate action. The steam is introduced into a vessel, then condensed, and 
produces a respiration or flowing in of water. 

A second admission of the st^am drives the water up into the, reservoir. 

These machines were the first steam movers employed in large works. 
They were afterwards abandoned for the machines of Newcomen aud 
Watt. 

Several manufacturers, especially Manoury D'Hectol, nevertheless 
have employed them. 

As our experiments may serve to fix the value of these engines, and 
the conditions under wbieh the employment of them may be preferabfe, 
we think it may be useful to publish them. 

We possess very few estimates of the power of the Savery Machine : — 
Bradley, Smeaton, Menoury and Girard, have published some memoirs 
on its effects ; but we find in no publication on the subject, tlie measure 
of increase of heat in the water elevated, nor of any other element needful 
to the theory of these motive powers. 

But a very small number of the Savery machines are in ^xvsx^w:*^*'^^ 
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know of but five in operation, three are in the department of the Seiue^ 
the fourth in Loire Inferieure, and a fifth at Lyon. We believe tliere are 
none remaining in England. 

We have experimented with the three of the department of the Seine, 
The old^t is at the abattoir de Grenelle^ and was constructed by Manoury* 
The two others are in the Vigier bat lis ; they were made by Gingembre. 

The following numbers were obtained from thes^ three machines in^ 

three series of experiments : — 

« 
Experiment of the 26th of March, 183S, on the bath machine of 

Pont Marie. ' ' 

Temperature of the water of the Seine, 6J° 
Mean tension of the steam, 3'atm. 
Water raised per hour, 12213 m. 
Height of elevation, 6*6 m. 
Temperature of the water raised^ 10j° 
Dry wood burned during one hour, 3'0-4 k. 
Duration of a period, 260" 

Experhnent of the 10th of July, 1833, with the, same machine^ 

Temperature of the water of the Seine, 19J° 

Mean tension of the vapor, 3 atm. 

Water raised per hour, 12*724 m. 

Height of elevation, 6*10 m. 

Temperature of the water raised, 23 J° 

Dry wood burned in an hour, 46 kil. 

Duration of a period, 26" ' '' 

Experiment with the machine of Manoury D'HectoI. 

Temperature of the water of the well, 12^° 
Mean tension of the steam, 00 
AVater raised per hour, 15*400 m. 
Height of elevation, 14 m. 
Temperature of water raised, 1 6 J° 
Charcoal burned in an hour, 13 kih 
Duration of a period, 90" 

Agreeably to the first and second tables, the machine of Pont Marie 
gives 2*595 dynam to a kilogramme of wood. 

This is about eight times less than the effective force of a small piston 
machine of the same force which would work pumps. But the water 
raised would have to be afterwards heated, so that we must take into 
account the increase of temperature, which was, four degrees Cent. 
(=7-^ F.) in the first series in the month of March, and three quarters in 
the second in July. Thus, in the first case, each kilogramme of wood 
sent up to the reservoir, by the action of the machine 1702 portions of 
heat (caloric), and the second 1265. With a more complicated machine 
than that of Savery, an additional heating apparatus would have been 
necessary, and this addition would have required the same expense. 

Thus, whenever water is to be both raised and heated (and this fre- 
quently occurs in manufactories) the almost forgotten machine of Savery 
is the most advantageous motive power. It is the least costly at first, the 
least subject to accidents, and to wear and tear, and the most easily 
managed. 

We will add a few words on the comparative efiect of the three ma- 
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tihines. Id all of them the accession of heat was about foar degrees, 
although the Manoiiiy machine differs essentially from the two others. 

The last machine performs more than double the work of those of 
<xingembre, at the same cost. Agreeably to the public rejport tof M. 
•Girard, in the 21st Vol. ofAnnales de Physique et de Chimie^ tlie Mfcnouiy 
machine gave 20,202 dynam for each kilogramme of charcoal. This 
result surpasses that obtained by us, whence the increase of temperature 
of the water must at that time have been at a maximum of 2*8° instead 
of 4°. This measure is wanting in the memoir referred to. 

From the foregoing experiments it results : 

1. That the Savery Machine is a very valuable motive power which 
may be advantageously employed in many of the arts. 

2. That the use of it ought to be limited to those cases in which water 
is to be heated as well as elevated. 

3. Th^t the machine of Manoury is the best model for imitation.-^ 
Ann. des Pontes et Ckaussees^ trans, in Frank. Jour. 



Experiments with Captain Ericsson's CanaUhoat Propeller. 

We are glad to find that the success which attended the first experi- 
ment with Ericsson's Propeller, (noticed in our 721st, 761st, and 781st 
numbers) has induced some American canal proprietors to build a steam 
tow-boat, fitted with it, for the purpose of putting it to a complete prac- 
tical test. The boat is called the R, P. Stockton^ and has lately arrived 
in tiie Thames from Liverpool, where she was built last summer by Messrs. 
Laird, under the superintendence of Mr. Ogden, the American consul for 
that port. Several experiments have been made, the results of which 
appear very satisfactory, both in relation to the application of the pro- 
peller to inland and to ocean navigation ; and these experiments derived 
additional weight from the fact of their haying been performed and 
approved of in Liverpool, the grand empori^im of shipping and of com- 
merce. 

Respecting the speed which it has been asserted may be attained by 
the new propeller, we have to notice a trial made below Blackwall on the 
12th inst,, in the presence of about thirty gentlemen, many of whom were 
scientific and practical men. The result was, that a distance of nine 
miles (over the land) was passed in thirty-five minutes, with the tide: 
thus proving the speed through the water to be between eleven and twelve 
miles per hour. The propeller was only 6 feet 4 inches in diameter ; the 
dimensions of the boat are given in the account of the next experiment. 

An experiment proving the great power of this propeller, with an 
account of which we have been supplied, was made on the 16th instant, 
between Southwark and Waterloo bridges, the result of which was as 
follows : — Four coal barges, with upright sides and square ends— ■ 

Nep^ 15 feet beam, drawing 4 ft. 6 in. water. 
Joseph^ 16 ft* 7in. beam, drawing 4 ft. 6 in. water, 
Mary^ 16ft. 2 in. beam, drawing 4 ft. 6 in. water. 
Ugie^ 13 ft. 4 in. beam, drawing 4 ft. water, 

were made fast to the steamer, which is 70 feet long, 10 feet beam, and 
draws 6 feet 9 inches water. Steam being set on, full speed was attained 
in about one minute, and the whole distance between the bridges, pre- 
<^isely one mile, was performed in eleven minutes, the time chosen for the 
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experiment being high water. The number of strokes made by the 
engines Was 49 per minute— ^the cylinders 16 inches in diameter with 
IS in. stroke. Tlie difference in the speed of the propellers being as 9 to 
10, and the outside one, revolving at the greater speed, and being attached 
to the crankshaft directly, it follows that the inside propeller made only 
44*1 revolutions per minute. Now, although the circumference of the 
propeller is nearly 20 feet, the spiral planes are pjajced at such an angle 
that, trere resistance of the water perfect, the boat could only proceed 14 04 
feet for each revolution ; hence the distance passed over in one minute 
could only be 44,1 X 24,04= 619 feet per minute with such perfect 

resistance. The distance actually passed being = 480 feet, it fol- 
lows that a distance of 139 feet was lost out of 619, which amounts to 
only 22^.per cent, loss of speed. Considering the square form of the 
barges towed, and that they presented together 59 feet 1 inch beam, with 
an average draught of 4 feet 4 inches, besides the sectional area of the 
steamer which is 43 squafe feet, and, considering that the propeller is only 
6 feet 4 inches diameter, occupying less than 2 ft. 6 in. in length behind 
the stern of the boat; the result we have now recorded may, in a 
mechanical point of view, be' considered of great importance. 

The R. F, Stockton is an iron steamboat, and has been constructed as 
a tug-boat for the Delaware and Raritan canal in the United States^ 
whereto she will shoitly proceed. — Londm Mech. Mag. 



On Foundations upon Sand, and on Coatings of Mineral Tar : by M. 

Olivier, Engineer. 

I; Foundations on sand.-^At the school des Pontes et Chausseis, in 
1830, it had been pointed out, that foundations on sand might be laid, 
wherever the earth was compressible, and in no danger of being carried 
away by floods. The canal of St. Martin was given as an example. I 
have several times applied the system thus indicated, and always with 
success. The following are examples : M. Dupuis, one of the conductors 
in my district, an architect of the town of Pont-Auderner, was employed 
to erect a building for the mayoralty. Its situation required that the 
edifice should be founded on the natural soil. This was well, for there 
is, in the valley of the Rille, a little below the soi], a bed of solid stones, 
mixed with sand, of about Sl^ inches thick. M. Dupuis, feared that the 
ground under the bed of gravel was not good, and he had it sounded. 
It proved to be compressible, and when the gravel was removed, it becaime 
impossible to lay a good foundation on the earth which it covered. The 
architect deemed it needful, in consequence, to resort to piles, and thes^, 
it was ascertained, must be very long to reach solid ground. I went to 
see the work as they were beginning to drive the piles : it was a very 
expensive undertaking, which I proposed they should avoid, by substitU' 
ting a bed of water sand, well watered with cream of lime. M. Dupuis, 
being responsible for the work, could not decide upon taking this advice, 
and continued the piles sufficiently for the whole front wall ; but he 
ad<»pted for the other walls the plan I had recommended. These were 
all, of course, united, though resting on different foundations, but they 
have all remained firm without any movement^ or at least it has been 
uniform* 
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This furnishes a new proof of the safety of foundations on sand ; 1st, 
^since all the erections in the valley of the Rille, founded on the bed of 
gravel before mentioned, stand very well, though the ground underneath 
is compressible ; 2d, since the walls placed on the sand, resting qjpi soft 
ground have not sunk more than those buiJt on piles, driven witli \he 
greatest care to a solid foundation. . 

Another fact. M. Fauquet Lemaitre, is a proprietor at Bolbec of 
several cotton factories. One of them being burnt down, he, extended the 
other, which made it necessary to connect the new with the old walls ; 
these walls, situated at the foot of a hill, were partly on a mass of chalk 
and partly on a bottom of green sand, in spaces where no chalk existed. 
This sand was moistened by infiltrations of water, which could not how- 
ever wash it away. When a weight was placed on this sand and left at 
rest, the mass remained firm ; but if a little' motion were given to it, it 
became pasty and almost liquid. The builder thought he must have 
recourse to piles, and several foundations were prepared for their being 
driven, when M. Fauquet spoke to me about bis buildings, and of the 
position in which he found himself. At this tiii^e, the experiment before 
cited had been made, and I advised him to lay his foundations on sand. I 
requested him to converse with M. Frisard, chief engineer at the Port of 
Havre, and he did so. The latter coincided with me, and added that all 
the masonry of the steam-engine of 60 horse power, was founded on sand 
and nothing had moved it. It was not so with the structures on piles ; a 
side wall, connected with the foundation of the engine, placed on piles 
driven as deep as possible, had moved so much that the connecting stones 
were broken, so that they bad to saw them o£f firom the engine walls, the 
level of which had not changed. This accident, it was believed, occurred 
from the water contained in the sand, having collected more abundantly 
around the piles ; and the friction of the latter against the ground, being 
diminished, they sqnk until the maso.nry rested on the sand. 

As other walls erected on sand or on rocks, have not moved, t]u# ei^p^- 
riment proves that foundations on sand are as safe as those on rooksf 
while we cannot rely upon the stability of an edifice constructed on piles 
and driven into sand ; the friction which they encounter induces the belief 
that they have gone as far as possible, or necessary, and when any cause 
diminishing this resistance from friction occurs, an accident follows which 
proves the contrary. 

The first experiment was made under my own eyes ; the second I did 
not witness, but have every reason to believe that a true account was 
given me. 

2. Employment of mineral tar in structures of masonry. — It has for a 
long time appeared to m^ that mineral tar, which does so well upoi^ woqd 
and iron, might also be us^d fpr covering stone apd brick work, as a 
defence against moisture. Four experiments were made which confinned 
this apprehension. But it will be well to premise tliat as mineral ti^r is 
obtained by distilling vegetable materials, it would be more suitable to c/lU 
it pyroligneous tar. 

Without touching upon all the cases in which pyroligneous tar may be 
employed, which we believe to be very numerous, we shall simply cite a 
few in which we have tried it. 

The light house of Quillebuef had become much degraded by north- 
east storms. The rains were w^xy copious, and the water passing into 
the brick tower, caused tjbie bottom of the staircase to rot. We repaired 
t^ie ipa^pn^i apd ia th^. month of May, 1833, painted the tower w^tfi 
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pyroligneous tar, which so far has perfectly answered our expectations ; 
except that a few of the pilots pretend that the light-house being now 
black, is not so well seen as when it was white, 

M. de Cachelu painted with the tar an earthen wall, exposed to the rains 
so much as to become very wet inside of the building. When I saw these 
^ulls, the tar had served as a complete defence against dampness. 

Walls much exposed to storms of rain, are commonly defended by a 
coating of slate or cement, but the above experiments show that these 
two modes of defence may be advantageously replaced by a coating of 
pyroligneous tar. 

The joints of the wall being well filled up and smooth, the tar is spread 
over it, and it penetrates the wall. When dry, a second coat is applied 
and immetliately powdered over with sand. This, when solidified, is 
covered with lime white wash, as thick as can be put on with the brush. 
This acting on the carbonic acid of the atmosphere, forms a crust of 
limestone which exists for a long time, and once in two or three years the 
wall may be re-white-washed. 

We have employed this treatment on bridges very successfully. 
. In courts, and yards, and terraces, the tar-coating is now employed 
with great advantage. When worn or broken it is easily repaired. — 
Translated from Annales des Fonts et Chaussees. 



[The following letter appears to contain an intelligent description of 

Railroad affairs in France.] 

European Correspondence of N. F. American. 

Paeis,Nov. 21, 1838. 

We have at Paris two papers for the Steamboat and Railroad commu- 
nications exclusively, — Le Chemen de Fer^ and La Vapeur, Journal des 
Pequabots and des Wagons. The occurrences and questions relating to 
them are, besides, introduced into a number of other journals, 'consecrated' 
to all questions of mechanical industry and material interests. Let me 
give you the tides of the principal : — Le Monileur Industriel ; L'Europe 
Industrielle; La France Industrielle; Le Phare Industriel ; Le Capitaliste; 
La Bourse ; L'Office de Publicite ; L'Actionnaire ; L'Egide ; La Boussole ; 
Le Negociateur. 

The French are not inattentive to the British projects of steamboat lines 
to India and to South America, which, doubtless, will be, ere long, 
accomphshed. American politicians and merchants should not overlook 
the prospectus of the London •' Pacific Steam Navigation Company," ^that 
is, Mr. Wheelwright^s pamphlet,) wherein it is calcuhited, that "the 
presence of a number of large English steamers on the coast of South 
America will be certain to add to the influence (political) of England ;" — 
that '' the establishment of a regular line of steamboats between Valparaiso 
and Panama, calling in at all the intervening ports of any importance, will 
be of material benefit," and that, on the realization of the plan, •* Jamaica 
will once more become an entrepot of supplies for the northern ports of 
the Pacific, and will be enabled, to a great extent, to reiume that lucra- 
tive trade, by which her prosperity was formerly so much promoted." 
In perusing the reports of the proceedings at Newcastle, of the British 
Association for the Advancement of Science, I was struck with the follow- 
ing instance of the occasional fallibility of the luminaries and oracles of 
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seience. (*' August 26,) Dr. Lardner spoke at considerable length on the 
subject of steam navigation. He acknowledged that he had been in error 
in expressing his opinion with respect to the practicabili'y of navigating 
the Atlantic by steam vessels, but expressed his opinion that they could 
not be profitably carried on." The case of the Great Western seems to- 
prove that the great Cyclopaedist was, a second time, in error. 

Not only the journals styled indusiriels, of which I have mentioned the 
titles, J3ut all the political and literary, discuss or notice the present 
situation of the Railroad enterprises. It continues, with small variations 
at the Exchange from day to day, such as I indicated in my last commu- 
nication. The Companies and Stockholders are in the utmost perplexity 
and dismay. Numberless writers propose many different remedies or expe- 
dients. Some do not hesitate to advise paying off and entire abandonment 
in the case of the great lines, as to which nothing more has been done than 
surveys and estimates^ &nd the choice of routes. Last winter the railroad 
fever or mania was at its height. The success of the work between Paris 
and St. Germain — the first, and quite peculiar — contributed largely to 
turn the heads of the small capitalists, and promote the designs of the very 
rich. Several of the principal prints were highly bribed to feed the fever ; 
on the other hand, sagacious and earnest warnings were issued, and 
several pamphleteers ran to the opposite extreme, denouncing railroads 
as the nation's folly and scourge, the malediction of Heaven, &.c. 

In fact, the whole scheme of Internal Improvement, which part^r 
snatched from the Ministers, and committed to companies much less res- 
ponsible, degenerated into mere agiotage^ stock-jobbing — a game wholly 
abstract from all ulterior public action and good. There are upwards of 
eight hundred joint stock undertakings in Paris, all speculative, so that you 
may imagine what a profligate and desperate competition has resultedy to 
the enrichment of a multitude of the knowing ones, including great bank-- 
ers, and the impoverishment of a host of small and honest coupes, ^tfe 
Journal du Peuple, of the 18th instant, presents an editorial article on tbci 
subject' of a more candid tenor, than I would have expected from so violent 
an oracle of radicalism. In enumerating the causes of the genera! explo- 
sion, it admits, " the narrow calculations of a teasing, harrassing Opposi- 
tion, which sacrificed what it knew to be the interest of the nation, to the 
desire of overthowing a Ministry." '* Les droits calcules d'une opposition 
triacassiere qui a sacrifice qtielle savail etre T interest de la nation au desir 
de renverser un Ministere, 

In the same article, the ensuing facts are stated. '' A great number of 
Associations which promised the finest dividends, and possessed millions 
in the beginning, are now cither setting up or dragging on, by means of 
loans, a precarious existence, and the stockholders are summoned to meet ; 
only to vote the sacrifice of the capitals which were to bring them so 
glorious an interest. A mortal discredit has befallen all joint stocks and 
sleeping or limited partnerships. It is impossible to say when the public 
can be reclaimed from its present absolute distrust and aversion,- to a rea- 
sonable confidence, touching any public enterprise. The railroad specu- 
lations attracted to themselves the capital which nourished the regular 
branches of industry. Three or four hundred millions of francs were 
called for at once, — a larger sum than was disposable. The discovery of 
the insufficiency of means ; new and sounder views of the probable 
gains ; and the sudden depreciation of the stocks, all happened simul- 
taneously. The holders of stock groan and complain ; the really usefuF 
labours of business suffer severely ; the railroad companies have little 
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hope of realizing^ their funds ; we hear of settlements, compromises, 
mergiD^s ; and it seems doubtful whether the large bankers, who are so 
deeply involved in the lines of Havre and Orleans, will be able to resist 
much longer ihe downward torrent. France will be brought back to the 
cohdUtion of merely envying the great lines of internal communication 
which constitute the prosperity of her neighbours." 

Not a few of the public writers have declared ^unequivocally, that the 
spirit of association for general benefit, as contradistinguished from the 
spirit of speculation or gambling for individual and speedy profit, does 
not exist in France. The French, they say, l^iow not what it is to club 
their looneyS) primarily, for an object of general advantage ; and in 
their directly selfish, individual speculations, they lack patience to await 
slow or distant returns. When any thing is to be done for the weal of a 
district, or city, or any interest beyond the immediate adventure, they 
look to the public authorities. In the railroad undertakings, as sOOn ad 
the opulent bankers, who made a mighty flourish in subscribing millions 
of francs, quietly and almost furtively sold out. in order to realise a little^- 
profi't in time, and thus occasioned an overflow of stocks into the market; 
all the small holders who had so eagerly petitioned and'battled for shares; 
became'quite as anxious and active to^et rid of them. All ru^ht'd toge- 
ther, and the babbies burst on every side. Capitartumed iri a Vbrteit,' as^ 
it were, but has finally stagnated. There is no real circulation — nothing' 
is-flH'tilized — no schetne of improvement can besafely pursued. I repent 
compendiously what is published, and appears to meexacr foj^-^he most' 
part. 

[To be continued.] 



Jmpi^rtani Invention. — At length woollen cloth 'hieis been produced 
fri^m the stocking frame, which has all the appearance of loom wove 
cloth ; but its texture and form of the threads cannot be discovered by the 
most powerful microscope. The process of milling has caused it to 
shrink into a mass of coagulated wool, resembling the felt of a hat, but 
its elasticity was not destroyed. Many able mechanics speak highly of 
the invention, which is excellent for trowsers, but too thick for coats. It 
is 85 Qfl per yard, 10 per cent, cheaper than loom wove cloth of the same 
quality, — Nottinghom Review, 



Great Improvement in Gun Locks. — An Italian named Kosaglio, who 
resides in England, announces a gun-lock, constructed upon such new and 
curious principles that it acts without any exterior combustion, needs no 
priming, and frees the discharge from all flame of smoke but what is 
emitted uft the mouth of the barrel. 



(C^- We have not yet received an official account of the proceedings of 
the convention of Engineers. We have received an intimation of their 
nature,but abstain from giving it,as official minutes are now in preparation. 



|r5* The friends of Internal Improvement will rejoice in the appoint- 
ment of Samuel B. Ruggles, of this city, as Canal Commissioner in the 
place of the late Stephen Van Rennsellaer. 
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BTOwn't Jnetintd Plane: 




^To all Trhom it mfly concern. Be it knovrn, that I, Gideon Brown, of 
the City, County, and State of New- York, have invented a new and 
useful machine or apparatus, called Brown's Inclined Plane, for thri 
purpnae of conveying up or dowa inclined planes, canal-boata, traini of 
jailroad cara, or other heavy burthens ; and I do hereby deolsre, tUat 
the followiag is a full and exact description : — , . 

The object of this invention is to convey up or down inclined planei, 
where there is a small stream of water on a canal, a train of cars, a OOOal- 
fcoat, or any other burthen. The nature <-f the invention consists in 
applying a downward stream of water to water-wheels, or paddles, upoD 
Vhose axle-treea ptntons are attached acting upon a rack running beside 
the rails, by which means the paddles are turned in the direction of the 
Blreanl, and the carriage, by means of the rack and pinion, is earned tip 
the ascent. It is constructed in the following manner : — A sluice or rail 
is made upon the inclined plane^ true and even in the sides and bottom, 
of depth and widtli sufficient >o accommodate the paddles. Two sluices, 
or one only, may be made ; when two sluices, as is most proper, tbd 
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railwajr u laid between them, upon which there is a rack, also betweerr 
the rails which support the carriage ; or two racks, if desirable, one upon 
the side of ench rail ^^ hen this inclined plaiw is iiiterfded for convey in g^ 
CHiia'-boHts, a lock is iij^ide at each cud uftlic pluiic, one at tlie bottom to 
raisH the boat upon the carriage, and one at the top to raise the boat to 
I he level of the caiifil above. When ir is intended f«r conveviucr a train 
of cars, no h>ckrt are neceMaijr the sluices run sfi far beneath the railroad 
at the bottom, that the cars cu be run upon the carriages, and at the top 
they are taketo off the carriage in the same manner. 

A A, &c., in the annexed drawing, is a representation of the carriage. 
It is generally made with four wheels, or paddles, like those of a steam- 
boat ; but two, or even one, will answer the piir|>03e for light burthens. 

B B, 4dc, the [HnioDS which run in the rack and move the carriage. 

C G, &c., the racks which are laid beside the rails, and are made either 
with cogs or sockets. 

D D, ^., the paddle-^beeb made of any appropriate form and 
dimensions. 

£ B, &c., Locks for placing on, and letting off a canal-boat. 

When a burthen b to be talien down the plane, it is put on the carriage 
at the top, and only eneugh water let upon the wheels to prevent the 
carriage running down too iaat 

By the plan abo?e described, s canal-boat, or train of cam, may be 
eonyeyed safely and expeditiotisty «p or down an inclined plane, of any 
length ; and when the ascent is steep, or the burthen great, it is only 
requisite to diminish the size of the pinions, and less speed and more 
power win be attained. 

What I claim as ray myentton, and desire to secure by letters patent, 
is the means and method above described, of applying a stream of water 
nmniBg down an inclined plane to paddle-wheels, to whose axle-treee 
pinions are attached nmning into racks, by which the burthen placed 
upon the axles is carried up the ascent, or retarded in its passage down.. 
My claim is specifically to the application of the paddle-wheels, pinions 
and racks, to the purpoees of conveying burthens upon an inclined plane. 

Gideon Brown, 

Witnesses, &c# 62 Stantonsireetr New-York* 



An Important Discovery connected with Railroads. 

During the -last nionth or six weeks, crowds of persons, evidently of a 
•itperior class of society, have, to the great surprise of the inhabitants of 
the quiet neighborhood of Soho, been seen bending towards, and en-^ 
quiring their way to an obscure house, No 6 Carlisle-street, Soho Square., 
(n the course of the past week i\\e excitement has greatly increased by a 
yaift assemblage of the nobility, members of the administration, fellows of 
colleges and of scientific institutions, eminent engineers, naval architects, 
surveyors, railroad directors, painters, and a whole host of the patrons of 
the arts and sciences, all of whom wer*^ (a.** we fonnd out by following in 
the wake) attracted thiiher by the exhibition of a model of a locomotive 
Ste«m-engine,which with other new and apparently simple inventions acting 
and harmonizing therewith, are destined to work the following wondrous 
changes and improvements in the present system of steam carnage con- 
yeyauce — a desideratum and a '' consummation def outiy to be wished." 
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* The engines and trains cannot possiblj go off the railvraj or uptet 

* They can run on any required curve with speed, safety, and aninimiuli 
degree of friction. 

' They can ascend and descend all accHvities that can be required ia 
railvrays, with speed and convenience. 

^ They are relieved of all the dead weight rendered necessary by the 
present system, and are no heavier than is required to bear the load of 
goods and passengers. 

* The carriage bodies and weight will be almost on the grbund. 

' They will be Jess expensive than those at present in use ; and the im- 
mense expenditure of tunnelling, embankments, cutdngs, d^. wiU be 
entirely avoided. 

' The repairs of the railways, the 'wear and tear' of the engines and 
trains, will be much less expensive than those now in use. 

' The inconvenience and enormous outlay of cutting through parks 
or other peculiarly situated property is avoided, bj the power of giving 
the line any desired direction.' 

The ingenious inventor and patentee of this new system, which ie 
illustrares with great dearness, is a Mr. Kollman, a gentleman wall 
known and much respected and admired in the scientific circles. He 
attends in Carlisle-street, three days a week, for the parpose of exhibiting 
his models and. engine, the latter of which has been beautifully manu- 
factured at an expense of J^OO ; and is on the scale of one and a half 
inch to a fooU It is worked by steam, and performs various and speedy 
evolutions upon a model railway, formed in the shape of the figure S, 
which demonstrates practically its capability of moving round a circle of 
fourteen feet radius, besides its wonderful power of ascending a hill of one 
mile in fourteen acclivity. This revolution is effected by an additional 
fore wheel on either side of smaller diameter, and concentric with the large 
driving wheel, the tire of which is rou vheof d to give it ni^cessary hold on 
Che surface of the rail, which is elevated at the commencement of the 
acclivity, so as for the smaller wheel to act npon it, being also just sufii- 
eiently elevated to raise the larger wheel from the hne of rail on which it 
previously acted. 

To prevent the possibility of the engine being diverted from its course, 
there is a centre rail with two horizontal wheels in front of the engine 
which acts as a pole in the carriage, and makes its direction completely 
eubservient to the middle or centre rail, the outward wheels running upoa 
a plain and unconfined surface of iron. But descrifidon is almost super- 
fluouS'-^it must be seen to be properly appreciated : and Mr. Kollman, 
having protected his invention by taking out letters patent in this and 
other countries, is too liberal a minded man to withhold any information 
calculated to enliven and elevate the human mind, and too much of a 
philanthropist to refuse to elucidate a system which, according to present 
appearances, will be destined to confer permanent advantages and im« 
provement on the present and future generations. — LomL Obstrver. 



Report from J, J, Abert^ inreferenct} to a Canal to connect the Chesapeak 

and Ohio Canal loith the City of Baltimore. 

(ContinHed from page 115.) 

103. Arrangements for gauging were established in each brook, and the 
results of the daily gauging at each place, and also that of the rain which 
fell at the same time, will be found in the following tables. 
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Btf^ftjT^M Jm «#• JSbtftm 



Taiui No. 1. — Ea«oh-brook Yauxt. 






1836. 



Mcmik$. 
Jane,. •• 

Jal7. 

Aogodt, 

3eptember,. . • • . 

October, 

rf orember, • • • • • 

^December, • • • • 



Bain 



^one to Deeen|«, iQclunre, 
Jpne to October, inclusire, 



bekes. 
6-72 
2-74 
2-86 
134 
8- 

2-20 
-96 

• • • • 



Falling water A m'n t of same \ Pr cent 
on an area of passing sluice of dr'ge 
6,800 acres. ( fin same area. 



Cubic feet. 
165^76,480 
67.634,160 
70,596,240 
33,076,560 
74,052,000 
54,304,800 
23,696,640 



489,236,880 



Cmbicfeet. 
5&;407,394 
27,994,240 
13,547 058 
9,5b6,513 
20,694,551 
23,772,620 
36,525,544 



411,235,440 



191.528,020 



131,229,856 



tofalL 



•358 
•414 
•192 
•29 
•272 
•438 
1-541 



•392 



■319 



Tablb No. 2. — ^Madison-brook Yalley, 



1835. 



Rain 
gauge 



Months. 

tSnowon ground, which feU 

in Nov. and Disc., 1834. 

Jannaiyr 



Imekes. 



• • • • 
2-17 



Februarj,. 2-50 



|March,. 

tApril, 

play, 

§JuDe, 

§J"l7 

§ August, 

§September, • • • 

§October,...'.., 

iNorember, • • • 

iDecembery.f 



Janiiarj to December in 

elusive, and snow. 
January to Biaj, do do 

June to October, inclasive 



103 
5- 

1-98 
805 
3-87 
306 

•88 
386 
210 

•76 



Falling water 
on an area of 
6,000 acres. 



35 26 



Cubic feet 

87,120,000 
47,262,600 
54,450,000 
22 443,400 

108,900,000 
43,124,400 

175,329,000 
84,288,600 
66,646,800 
19.166.400 
84,070,800 
45,738,000 
16,552,800 



Am'nt of same 
passing sluice 
fin same area. 



855,002,800 



363,300,400 



429,501,600 



Cwbiefeet. 



23,192,079 
35,377,594 
43,284,656 
80,776,974 
58,013,177 
20,138,006 
23,141,302 
23,725,060 
19,158,957 
19,544,880 
18,232,372 
19,401,364 



Pr cent 
ofdr'gc 
to fall. 



383,^,420 



240.644,479 



105,708,205 



•491 
•649 

1928 
•741 

1345 
•115 
^74 
•356 
•999 
•232 
399 

1 172 



449 



•662 



•246 



104. The foregoing are the onlj tables of observations of the kind that 
I have met with. They exhibit, in a striking degree, the remark previous- 
ly made, that greater quantities of water can be collected in a cold than 

* Draiaed the inow of November. 
** t 8hewf the quantity of water furoisbed by the snow en the ground when tb^ 
gauging cofiimenced. 

t VtTith melting snow. 

$ Drainage fqnalized by reservoir. 
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in a warm climate, or in a climate having a longer wiiTter or a greater 
number of months, with the ground so frozen as to lessen the filtration. 

105. On examining the first table, we find that, during the months of 
November and December, the whole quantity of falling- water could have 
been collected to within two hundredths. It is also evident, from the 
second table, that the month of May must be taken as the latest of the 
months affected by the winter collection. The drainage of this month and 
the one preceding exceeds the falling water of both months; the latter 
must therefore, evidently, owe its great drainage to the accumulated depo.. 
site of the winter. These facts justify us in placing for the summer drain-* 
age of that climate, or for the drainage period in which the deposites and 
other effects of winter are not felt, only the months of June, July, August, 
September^ and October. By the first table, the average drainage of these 
five months is 31*9 per cent.; and by the second average drainage for the 
same month, is 24*6 per cent. .' 

106. Then, taking the two winter months of the first table, the average/ 
drainage is 98.9 per cent.; and again, using ^he same winter months of thfl 
second table, we have an average drainage of 75 per cent. | 

107. Although we feel bound to say that these tables are too limited to 
justify the establishing of any general rule, and that, for such a purpose^ 
observation extending through many years, with the most exact measure- 
ments, can alone justify such a sourse ; yet, at the same time, we must 
acknowledge the facts to be highly interesting,and deserving the confidence 
due to such limited observations from the just eminence of the engineer 
under whose directions they were made. 

108. There is another remark due to the subject. The valley of a 
stream is not only the drain of the quantity of downfall-water, which runs 
into it from the surface, but also of that proportion which filtrating through 
the soil, finds its outlet in the bed of the stream. A deep valley, therefore, 
must always collect a greater proportion of downfall- water than a shoal 
one, although the; extent of drainage be the same, as more is caught by 
filtration before it passes below the bed of the valley. Hence, the depth 
of the valley, in comparison with the edge of the drained basin, becomes 
an essential element in such a question. Nor can the running water of a 
stream be included in the result of drainage, because the stream itself is 
the result of the drainage; and to calculate the stream and the drainage 
also, is to involve the same quantity twice. It is only, therefore, at points 
where streams come in beyond the limit of the basin of which the drain- 
age is included, that quantities discharged by streams can^be included in 
or added to the quantity of water obtained. 

109. We have found that in the first table the drainage per summer 
month was les than one-third ; and, by the second table, during the same 
period, rather less than one-fourth. Then, taking the two winter months 
of the first table, or all the winter months of the second, the mean exceeds 
these proportions. 

110. The tables of Mr. Jervis, therefore, plainly indicate a difference in 
the quantities collected during the summer and winter months; they also 
evidently show that seven months of the year is the number in which the 
quantity collected may be considered as influenced by the winter condition 
of the soil for the climate in which the observations were made. For the 
chmate in which the canal is situated that is tobe the subject of our report^ 
if we were to allow four months as the number influenced by the conditions 
of winter, we]presume that we will meet the case rather above than below it^ 
reality. 
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111. Before we go fiurther, it will be proper to consider the rate of rain to 
be accepted. Through the politeness of my friend, Dr Harlan of PhiladeU 
phia, I have been supplied with an extensive collection of rain-tables for 
various parts of the country; but, after giving to these the most deliberate 
consideration, I have come to the conclusion that the most appropriate table 
for our subject is the one nearest the locality of the contemplated canal, 
which is that of Mr. Brantz, of Baltimore. 

112. The usual method of taking the average of several years' rain does 
not appear to me deserving of imitation ; because it is well known to every 
engineer that, during abundant years, a vast amount of water is allowed to 
run to waste, that is, is discharged by wastegates from the reservoirs. ' To 
introduce this in the average of quantities collected, would be to introduce 
a quantity never preserved, never applied to any of the uses of the canal, 
and which must therefore lead to erroneous conclusions. It was probably 

^ owing to similar reflections that the board of engineers, in their report on 
Vhe Chesapeake and Ohio canal, used only from Mr. Brantz^s tables the 
kin of 1822. Under these considerations, we shall adopt for our object 
le rain of 1822 of Brantz*3 table ; but, that those who differ with us on 
lis point may have the means of calculation on a different basis, we give 
the entire table for nine years. 

lis. TABLE OF THE MONTHLY DEPTH, IN INCHES, OF BAIN AT 

BALTIHORfe. 

[From Mr. Brantz^s Tables.'] 



Months. 


1817. 


l6l8. 


1819. 


1820. 


1821. 


1822. 


1823. 

5.60 


1824. 


Mean 


JsDuuy 


2.25 


0.90 


0.70 


2.80 


3.30 


1.80 


2.30 


2.85 


February - 


280 


2.00 


190 


2.*^0 


5.40 


4.80 


0.70 


590 


3.225 


M&ieh . . 


450 


3.00 


4.55 


3-30 


1.70 


1.30 


7.10 


4.30 


3.71 


&? : : 


150 


2.10 


270 


110 


2.10 


2.10 


180 


- 4.70 


2.20 


2.60 


6.45 


4.10 


4^40 


5.10 


150 


2.10 


2.95 


365 


June 


9.10 


1.15 


130 


460 


180 


1.50 


1.60 


503 


3.^16 


dnlf 


3.50 


410 


2-20 


220 


750 


435 


3.60 


3.37 


3 85 


Augnst 


10.40 


24)0 


430 


8-00 


0.30 


080 


4.10 


450 


4.30 


September • 


3.30 


a20 


300 


1.50 


10.70 


225 


5.80 


2.94 


4 45 


October 


180 


3.10 


0.70 


7.80 


3.40 


-2.50 


2.80 


177 


2.975 


November - 


3.70 


2.00 


110 


2.70 


5.60 


5.10 


3.10 


227 


320 


December • 


360 


3.60 


2.20 


1.90 


3.30 


1.20 


6.25 


2.25 


2.90 


Amount 


48.55 


32.60 


28.75 


42.50 


50.20 


29.20 


44.55 


42.28 


39.84 



114. By tbe foregoing table it appears that, in 1822, the fall of rain was 
equal to 29.2 inches, say 29 inches ; which would give for one acre 3,898 
cubic yards. We have before remarked that the general opinion among 
engineers is, that one-third of the downfall-water can be collected ; but, by 
the tables of Mr. Jervis, about two-fifths can be collected ; and, in his opinion, 
two-fifths may be counted on with safety. The point, therefore, upon 
which one's judgment may hesitate, is in the adoption of one-third or two- 
fiflhs. We acknowledge that the facts in Mr. Jervis's tables have more 
weight with us than conjecture. It is only' that his observations were of so 
, limited a period, and that the excessive drainage of some months induces us 
to suspect error m the observations, that we do not.at once adopt them ; as, 
for instancoy table 2 — while the drainage of February and March exceeds 
tbe whole downfall-water of these two months^ that of April and May, 
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iimnediatelj Bucceeding, nearly equals the downfall-wttter of tboee two 
months: the drainage of these four months exceeds the down&llof th# 
four ; and the downfall of the two or three preceding months is not, taking 
the months of the same year as stated, so excessive beyond the drainage 
satisfactorily to account for it, with a reasonable allowance for evaporation 
and filtration. There may be no en Or ; the facts may be as stated ; but,, 
being very singular, and certainly new, we do not think they would justify 
the adoption of a general rule until venfied by repeated subsequent obser- 
vations. Now, excessive drainages are involved in the average result of 
both tables, which in No. 1 is 0.392, and in No. 2 is 0.449, the mean o( 
which is 0.4205, or say two- fifths. Treating the table of Mr.Brantz, for 
1822, accordmg to our reasoning about summer and winter months, allow- r 

ing four for the latter, ihe result wouldaalso be about two-fifths, or forty ^ 
per cent. /' 

115. But, from the remarks which we have made on the tables of Mr« ^ 
Jervis, we feel unwilling at present to adopt what they would justify. Ob««/ 
servations are now being made, in reference to the same subject, on 
80 mm it-pass of the Chesapeake and Ohio canal. These will probablj 
confirm Mr. Jervis's results, or, in conjunction with them, furnish the pn 
fession with more positive data than it has hitherto possessed in refereni 
to this highlyjinteresting question. Until then we feel some doubt aboai 
the propriety of deviating from the rule hitherto generally received, that^ 
one-third or 33 per cent* of downfall-water can be collected in weU« ^^ 
arranged reservoirs. Mr. Jervis^s tables would justify the assumption of 
two-fifths, or 40 per cent. After all, the cBfiereoce between the two is no* 
more than seven-bundredths. 

116. Applying the rule, then, which we have decided to adopt, viz t 
one.third of the downfall, to the rate of rain of 1822, it will give, as the 
quantity which can be drained into a reservoir from each acre of its basin^ 
1,299 cubic yards. 

1 17. The next question refers to the loss which water experiences fVooor 
evaporation and filtration, after having been collected into reservoirs^ 
Sutcliff, on this subject, and referring to the reservoirs of the Rochdale* 
canal, says, *'In the summer months, they sink one inch per day when 
the cocks are shut close, and yet I think no reservoirs are more water- 
tight than they. But I will only estimate uponthe reservoirs wasting half 
an inch per day, and confine it to those on Blackstonedge, as that at 
Ilollingswork gives a certain quantity of water constantly to the mill* 
owners, which makes it difiicult to ascertain how much it wastes," &c 
It is really to be regretted that$this question had not been more nicely 
determined, the opportunity being very favorable, as the quantity whicb 
the mills consume admits of accurate calculation. We must, however, 
under the circumstances of the case, be content with bis rate of toss of half 
an inch per day, or fifteen inches per month. 

118. For the same object, Andreossi applies to the reservoirs of the 
Languedoc canal twelve uiillemetres per day, equivalent to 0,472 of an 
inch. The coincidence between the two is sufficient to justify us in adopt-' 
ing for the reservoirs a loss of half an inch per day. These rates are given 
by both authors as actual states of loss from exposed surfaces, under the 
efiect of rain upon them. 

119. We have collected much information upon reservoirs in'our own 
country, but it was not of a kind, either in the character of its fects or 
their accuracy, to be of use in the points which we have been discussing f 
and a reference^to it would, in consequence» merely extend the volume of 
our report without elucidating its object* 
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120. Having ooBoladed'that an average rate of one-third of jthe down^ 
fall- water can be collected into suitably arranged reservoirs; having shown 
that the drainage between winter and summer months varies considerably ; 
and having also decided that for the cHmate of the contemplated canal 
four months may be assumed as the number affected by the condition of 
winter, it now becomes necessary to ascertain the effect of these consider- 
ationa upon the rain assumed. 

12 1. By the second table of Mr. Jervis, which extends through the 
whole number of months in the year, it appears that the summer drainage 
was equal to 0.246 ; say 0.25, or one-fourth of the down fall- water. Ap- 
plying this qnantity to eight summer months, and involving the remaining 
four for the balance of the remaining average of one-third^ it will justify 
for these latter (the winter months) nn amount of drainage equivalent to 
50 per cent, of the down fall- water ; rather more than the correct fractional 
quantity. Now, applying these considerations to Brantz's tables for 1822, 
we have the following results. 



\ 


Fall of 


Drained. 


Quantity 


Quan. dr'd. 


i 

1 


water. 




drained. 


per. sqr. acre 


t Months. 








p 


Inches^ 


Per cent. 


Inches. 


^Cubic feet. 


January - - - 


J.8 


0.50 


0.9 


3267.0 


February - - - 


4.8 


0.50 


2.4 


8712.0 


March 


1.3 


0.50 


0.65 


2359.5 


April - - - - 


2.1 


0.25 


05.25 


1905.7 


May . . - - 


1.5 


0.25 


0.375 


1361.2 


June - . - - 


1.5 


0.25 


0.375 


1361.2 


July - - - - 


4.35 


0.25 


1.0875 


3947.6 


August - - - - 


8 


0.25 


0.2 


726.0 


September - - - 


2.25 


0.25 


0.6625 


2041.0 


October * * . 


2.5 


0.25 


0.625 


2268.8 


November 


5.1 


0.25 


1.275 


462S.2 


December 


1.2 


0.60 


0.6 


2i7ao 


Total - 


29.2 


0.333 


9.675 


34757.1 



124. The t6tal quantity which, by the foregoing table, may" be collect- 
ed in one year from one acre, is 34757.1 cubic feet, dr 1287.3 cubic yardi?; 
and of this quantity it appears, that during the four months of December, 
January, f^ebruary and March, there may be collected 16516.5 cubic feet, 
Or 611.7^ cubic yards; and during the summer months of April, May, 
June, Jul V, August, September, October, and November, 18240.6 cubic 
feet, or 675 67 tubic yards. From which it will be perceived that thte 
four months of winter drainage, being nearly equal to the v^hole drainagf'e 
of the eight summer months, shows the necessity of so J)J6nnlngf and 
arranging the reservoirs that t he winter drainage May bef collected and 
preserved to meet the deficiencies of the summer supply. 

123. These remarks naturally lead us into considerations of the dimen- 
sions of the reservoirs — a matter, however, which more properly belongs 
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lo the plan of the canal af^er its practicability has been determifaecL Bu^ 
jgfenerallj speaking, these dimensions should be adopted to fill the canad 
on the opening of navigation, and to maintain its trade and waste by sup- 
plying any dericiency from the summer drainage and probable drought. 

124. The dimensions of reservoirs have great influence upon their use- 
fulness. Deep and narrow valleys should always be selected for sach 
purposes. The losses they experience are in proportion to the surfece; 
the less the exposed surface in which the same quantity of water can be 
confined the better. The reader will the more readily appreciate this re- 
mark, when he understands that the surface of one mile square is sixteen 
times as great as a surface of one-qunrter of a mile square ; and if, there- 
fore, by the fortunate position of a narrow and deep valley, a reservoir 
could be constructed that should not expose more than a quarter of a mile 
square of surface, and con.tain as much as under other circumstances 
would have to be spread over one mile square, the same mass of water 
would in the one case loseonly one-sixteenth of what it would in the other. 
From which it may also be inferred, that, ftom the want of suitable posi- 
tions for reservoirs, a canal may be impracticable, although the extent oT 
surface drained would yield a sufficiency of water. 

125. Dimensions,"-: As the contemplated canal is, in fact, an extensioii 
of the Chesapeake and Ohio canal to Baltimore, which would make thar 
city one of its great terminations on navigable waters, it appears lo me that 
there can be but one opinion in reference to its dimensions^ trunk, and 
locks ; and that these should be the same as those of the canal of which 
it forms so important a part. But in consequence of the new summit to 
this part, the lift of the locks may be reduced, in order to adapt them the 
better to the probable supply of water. Soch, also, appears to be the 
opinion of engineers Trimble, Fisk, and Hughes. The first adopts a lift 
of 6, the two others of 4 J feet. Preferring, of the two, the lift of 6 feet, 
we shall assume that in our calcul'itions Accordingly, therefore, our 
reasoning will be applied to a canal 60 feet at water surface, 32 feet at 
:bottom, and 6 feet deep ; to locks, 100 feet by 15, with a lift of 5 feet, the 
prism of lift of which will bv3 7500 cubic feet, equal to 277.7 cubic yards. 
In adopting, however, this reduced lift, it is solely from the consideration 
that it may be necessary in order to accommodate the canal to the supply 
of water — experience having proved that, in most points of view, the best 
lift for a lock is from 7 to 8 feet. 

126. Practicability. — The question of practicability, with due supply 
of water, depends upon the quantum of trade. A canal may be made, 
and there may be water enough to fill it ; but if there should not be 
enough to sustain a reasonable degree of trade, we believe the common 
sense of mankind would at once decide that such a canal was imprac- 
ticable. 

127. For the probable extent of this trade we will refer to the extremely 
interedting rewnarks, under the head of ^' general considerations.'' in the 
report of the board of engineers upon the (.'hesapeake and Ohio canal; 
and a slight observation upon the facts daily developing is sufficient to 
demonstrate that the views of the board will soon be realized. These, 
;|iowever, embrace the great trade East and West, in which this canal can- 
not participate until the great communication is completed ; but whenever 
completed, the extension to Baltimore must come in for a share. Its prac- 
ticability, theref )re, should have reference to its capability. 

126. But, although participation in the great trade to the West may not 
aoon be realized, yet we know that the line to the great mineral region of 
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the Alleganies is now within a year or two of being completed, and that it 
will be in full operation by the time the contemplated extension to Balti- 
more can be made. This extension will, therefore, have in the outset to 
subserve an extensive and established trade ; in reference to which, its 
capability should be tried. 

129. The Alleghany is the great bituminous coal region of our country 
with which this canal has to communicate. It would be superfluous to 
reason upon the amount of trcule from such a region. Our periodicals are 
full of facts upon the subject, with which every one who can read has 
already been acquainted. That the demand for this mineral will soon 
bring the canal to the maximum of its capabiUty, no one can doubt : and, 
using that principle as data, we .may determine its practicabihty with due 
supply of water. The maximum of the ability of a canal depends upon 
the number of boats which can be passed through its locks. A medium, 
we shall place at half that number ; a minimum, at one-fourth; and, in 
our judgment, the canal that does not possess a minimum ability is im- 
practicable. Our remarks have no reference to profits. We will admit at 
,once that a minimum ability would not furnish a profitable income upon 
the investment — that it would be a mere barren practicability ; but there 
jmay be cases in which it may be to the advantage of the State to construct 
'a canal, there being no other route practicable, regardless of any proba- 
bility of profit from its revenue. This is a matter for the Slate to decide. 
I have to do only with the question of" practicability, with due supply of 
water." 

130. Bare barren practicability, then, might be considered as possessed 
by a canal which could supply with its water all causes of waste, and be 
able to sustain a minimum trade. Bare practicability is not, however, the 
question to be decided ; it is '* practicability, with due supply of water." 
** Due supply" can have no other meaning than " adequate supply," and 
adequate supply must have reference to the probabilities of trade. If we 
suppose, then, thiit the commercial advantages of Baltimore would enable 
her to direct about one-half of the entire tratle of the Cliesapeake and 
Ohio canal to her own stores-— and, without doubt, the object of the canal 
is to give Baltimore all that it can command of its trade— it will then be 
necessary to show that the canal will be able to pass at least that quantity, 
or we shall fail in proving an adequate supply of water. The point, then, 
of" practicability, whh due supply of water," depends upon the question 
whether or not the supply will be adequate to what we have previously 
distinguished as a medium trade, or half the entire power of the locks with 
a full supply of water. Half the number of passages of a full supply, will 
therefore, be taken as the test of '» practicability, with due supply ;" and 
if it should appear that there is water enough for such a number of pas- 
sages, adding thereto allowances for waste, I shall not hesitate to give it 
as my opinion that the canal '• is practicable, with due supply of water.' 

131. Now, we will suppose that 12 boats per hour may be passed 
through a lock of 5-feet lift, and that the average of daylight during the ten 
months of navigation is 12 hours. As there is a lock at each extremity of 
the summit-level, there would be 24 passages per hour, or 288 per day, for 
the maximum ability of the extension to Baltimore. A medium ability, 
or that which I have considered " practicable, whh due supply of water, 
would then be 144 passages both ways, or 72 passages each way. We 
will, however, for greater security, and for facility of calculation, assume 
80 passages each way per day. The engineers who have previously 
reported on this matter, have assumed iOO passages each way ; in taking 
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but 80 for our guide, we may be considered as treating the question with 
great liberality. Our reader will bear in mind that we assume 80 passa- 
ges per day as no more than half the al)ility of a lock of 5-feet lift, with a 
full supply of water; and that we consider it necessary to show water 
enough for this number of passages in each direction, or 160 in the two 
directions, or we shall fail in proving the " practicability of the canal, with 
due supply of water," and which, we have said, should depend upon itfl 
ability to direct about one-half (rather more) of the trade of the Chesa- 
peake and Ohio canal to Baltimore, which trade we have considered 
equivalent, or that it will be, to the full ability of its lock for twelve hours. 
132. We have now terminated our remarks upon what we consider the 
preliminary questions of the case« They have extended themselves, 
however, into greater length than we had anticipated. We shall therefore 
endeavor to generalize them, and to reduce them, so that their application 
will be more convenient. 

. 133. We have shown that the Languedoc canal, during ten months of 
navigation, loses by its filtration more than eight times its prism of water. 
It will not, we believe, be considered unreasonable to suppose that the 
prism which the canal contains at the closing of its navigation is lost 
during the remaining two months, and, of consequence, on the opening of 
navigation, this prism has to be supplied from the feeders ; which will 
make more than nine prisms of water for the ten months of navigation. 
To this item must yet be added the losses from evaporation, and the 
leakaore from the locks. 

134. With such facts, we presume the inference will not be disputed, 
that this canal, the one which loses the least from all causes of waste of 
any known canal, cannot lose less, during its ten months of navigation, 
than ten prisms of water, or one prism per month. 

135. But would it be wise to adopt, as an estimate for another canal, 
the losses which one of the character of this experiences 1 We should 
answer in the negative. Moreover, if our views of its evaporation be cor- 
rect, as previously explained, (25,) to the nine prisms stated (in 133) 
as its loss from evaporation, should be added three and one-fifih prisms. 
Then, if we suppose the leakage from the lock-gates, and all other causes 
of waste, merely adequate to make up this last fraction, the whole will give, 
for its total loss from all causes, thirteen prisms of water for its ten months 
of navigation, or one and three-tenths of a prism per month. We have 
seen (44) that the cube of this canal, for one mile, is 64,207 yards ; which, 
treated for the losses we have just enumerated, will make the same equal 
to 52.2 cubic feet per mile per minute, which, in our judgment, is not 
beyond the reality. The evident disposition in all the authorities to which 
we have referred to vaunt the advantages and lessen the defects of this 
caual, is continually involving the latter in minimum considerations, and, 
consequently, unsafe rules. 

136. The board of United States engineers, in their report on the Chesa- 
peake and Ohio canal, supposed the losses from filtration and evaporation 
will be one prism per month — less than what we have already seen 
actually takes place with the Languedoc canal. The opinion of the board 
appears to have been founded upon observation in reference to the Nar- 
bonne canal, which, after a use of six years, lost one and two-thirds of its 
prism of water; and considering the summit of which they were treating, 
(more tenacious in its soil than that of the Narbonne canal,) the inference 
drawn was, that the former would lose once its prism per month. 

. 137, Tlie Narbouue canal may be supposed to Jiave reached its mini* 



140 Report from J. J. Aberi, 

mam loss in six yean ; and the rates given are for filtration and evapora* 
tioQ only ; that of leakage at lock-gates is not taken into account. >ior 
is there in our canals that care of construction, and extent of excellence 
in puddling, which the board evidently took into consideration in the esti- 
mate of lo^s of water which ibey gave. 

138. Moreover, in the second report on the same cana1« (page 54,) the 
board, reasoning|upon a different summit, much more abundantly supplied 
with water than that taken into consideration in the first report — not 
requiring so close a calculation to show its bare practicability, and which 
they recommend to be adopted in preference to the first — take great puins 
to show that there will be 120,000 cubic ynrds per mile per month lor the 
Tarious causes of loss, exclusive of lockage. Mow, as the prism of the 
canal of which they were treating is no more than 39,785 cubic yards in 
a mile, we see that the summit which they uliimately and unequivocally 
recommend, and for which they furnished a plan and estimated the cost, 
had a supply of water, exclusive of lockage, of between three and four 
times its prism per month, *' destined (as the board themselves express it) 
to feed the canal, exclusive of lockage;*' or, in other words, to supply 
water for ail other causes of consumption. 

139. Also, in the general opinion given in the first report of the loss of 
one canal prism of water for each mouth of navigation, consideration does 
not appear to have been given to the prism left in the canal, and lost 
while the navigation is suspended, or for the lock-gate leakage. 

140. On these accounts we cannot forbear expressing it as our opinion 
that an allowance of one prism of water per month of navigation for all 
causes of exhaustion except lockage, will prove to be insufficient, and is, 
therefore, an unsafe rule. 

141. The loss on the Erie canal, which we have found, at the least of 
the ascertained rates, to exceed five times its prism per month, is, without 
doubt, singularly great. The observations were made in 1834, when its 
losses should have approached a minimum. It would be considered out of 
place to discuss, in this report, the probable causes of so great a loss of water; 
nor have we, in fact, that accurate knowledge of the canal which would 
justify the attempt ; but, as a mere opinion, we feel disposed io place much 
to the account of defectiveness in the original construction. Be that as it 
may, however, we should not hesitate to pronounce a canal as practicable 
that should possess a less supply: nor should we feel ourselves as doing 
justice to the profession of the engineer if we were to require resources of 
water to equal the standard of ^he Erie canal before we would give an 
opinion in favor of their sufficiency. 

142. The loss for filtration and evaporation on the Chesapeake and Ohio 
canal has been found to be about twice its prism of water per month of 
navigation. Now, as this canal is the same in its dimensions as that to 
which our remarks are to be applied, the climate also similar, and in some 
degree its soil, we consider it the fairest guide for our opinion, and shall 
therefore adopt the results it has yielded. 

143. Our reasoning, then, will furnish the following data for calculating 
the quantity of water that will be exhausted: 

1st. The canal has to be filled. 

2d. Twelve locks-full per day should be allowed for the leakage of each 
lock at the end of the summit-level.* 

3d. Two prisms of the canal per month for losses from filtration, absorp- 
tion, and evaporation 

* Annales des Fonts et Chausseeji Vol. 10, p. 163.— Eight locks full psr day is 
allowed for losses on this account. 



Report from J. J. Ahtri^ 1 41 

4th. Two locks-full of water per boat, for the passage of the summit. 

5tb. Twelve and a half prisms of the feeders per month for loss infeeders, 

Ifeel less confidence in the adequacy of this, than of any o:her item. Ik 
is taken from the experience of the Languedoc cunal, in which particular 
care has been bestowed upon the construction of the feeders. 1 desire it, 
therefore, to be distinctly understood, that 1 contemplate well-constructed 
feed^crs, carefully puddled throughout. 

6th. One-third of the downfall*water as the quantity which can be col- 
lected in the reservoirs. 

7th. To allow a loss of half an inch in depth for each day for the water 
when collected. The loss on this account will extend through the whole 
year. 

8th; And, for the locality of the canal in contemplation, to adopt a rate 
of rain of 29 inches per year. i 

144. But, after all, every candid and experienced engineer must acknow- 
ledge that those rates can be viewed only as a minimum ; less would be 
inadequate to the object. Any unforeseen event, therefore that creates 
additional loss, at once throws the supply into a state of inadequacy, and 
produces a comparative failure in the canfil. On these accounts it is the-' 
duty of every engineer, after baving stated all the causes that can be 
appreciated which consume water, to show a proper surplus to meet unfore-\ 
seen contingencies. 

145. In matters admitting of much greater accuracy, because founded 
on more correct data — for instance, the expense of constiucting the canal- 
does not every engineer, after having included every item which experience 
has suggested, then a^ld his twelve or fifteen per cent, for accidents and 
unforeseen contingencies? Yet, in a matter of that kind, the error of a short 
estimate involves no greater evil than the expending of more money than 
had been at first contemplated. But, in the water for a canal, the eirorfor 
a short estimate may probably make the whole expenditure of money use- 
less. How much more important is it, then, that surplus water should be 
at command. The reflection becomes of greater weight when we bear in 
mind that, in every instance, the water consumed by canals has exceeded 
the amount anticipated. Even after the long considered and most 
cautiously pursued measures in reference to the Languedoc canal, the addi- 
tional reservoir of Lampey had to be added. 

146. The engineer should, therefore, show that his arrangements will 
procure a large surplus of water, of that a surplus is at command, by addi- 
tional and appropriate airangements, should it be required. 

147. Haying now completed the preliminary remarks, which appeared 
to me to be essential to a correct understanding of tne subject, 1 shall pro- 
ceed to apply them to the particular canes of the survey. 

148. Fcr the reasons already given, (4,) the field operations were at first 
confined to two routes, namely, the Linganore and the Seneca routes* 
These were the two upon which reports had already been made, and in 
reference to which the Executive of Maryland had founded a decision upon 
their *' practicability, with due supply of water.*' No other survey south 
of these, and exclusively within the limit of the State of Maryland, had 
then been made; and the impression was general, that no pass existed south 
these and within the limits specifiedi the characteristics of which would 
vaiy in advantages over those which had been previously surveyed. But» 
from a knowledge of the country acquired by a summer's residence there, 
I was induced to entertain doubts of the correctness of this impiession, and 
accordingly directed the engineers that, in addition to the renewed surveys 
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of the routes in question, they should also carefully examine the ridge of 
highland elsewhere, and determine positively whether or not any better 
way of passing it existed. The result exceeded my expectations. 1 was 
early informed by Mr, Kirkwood, that a route existed passing the ridge a 
few miles south of the former surveys, and much lower. He was required 
to bestow his best attention upon it. We were thus involved in the survey 
of three distinct lines, instead of two, as had been at first contemplated. 
In fact, it may be said that four lines were surveyed, as the data for two 
suppositions of the original Seneca route were collected. 

149. I had also required the engineers to limit their operations to what 
might be considered the summit-section of each route ; by which 1 mean 
that section which would receive its supplj^ of water from the summit, and 
which includes the summit-level, and the extension of the canal each way, 
to points at which ample secondary supplies would be received. By this 
plan all the debatable ground was covered; and, by thus limiting the field- 
work, it would be terminated soon enough to make a report upon the point 
of principal interest — in fact, upon the sole point involved by the resolu- 
tions of the Legislature-'in the time anticipated by the Legislature. Had 
the field-work been extended this season to the canal on one side, and the 
city of Bdltimore on the other, it would have been a mere repetition of 
matter upon which, no difiference of opinion exists in reference to the practi* 
"cability of the route*, and which, from the delay it would have occasioned, 
would probably have put it out of my power to have made a report in time 
for any arrion of the Legislature at its next session. 

150. Of the three lines mentioned, I shall give but a summary description, 
referring for a more detailed knowledge of them to the joint report of the 
engineers, Kirkwood and Lee, herewith appended, and from which the 
following facts are taken. The map attached to this report will enable 
the descriptions to be the better understood. 

THE LINOANORE ROUTE. 

151. This route passes the ridge through the valleys of Middle run 
and Griraes^s Spring branch. Its summit is 236,076 feet below the ridge 
at Grimes's tobacco- house, and 530,179 feet above tide, according to the 
survey made by the engineer, J. Trimble. The length of the summit- 
section is 1 :i miles 714 yards, and it will first derive its secondary supplies 
of water from the Patapsco on the one side, and from Talbot's branch on 
the other. It would require a tunnel 3 miles 197 yards long, and will 
command a drainage of 26.98 square miles. It will admit of an arrange- 
ment of three reservoirs, namely : 1. One on Gillies' fsdls, with a dam 
48 feet high, a surface of 71.81 acres, containing 3,475,470 cubic yards 
of water, and receiving the drainage of 1 1 ,202.7 acres. 2. One on 
Warner's branch, with a dam 38 feet high, a surface of 26.24 acres con- 
taining 1,072,056 cubic yards of water, and receiving the drainings of 
3,346.447 acres. 3. One on Beaver dam, with a dam 40 feet high, a 
surface of 20.707 acres, containing 890,851 cubic yards of water, and 
receiving a drainage of 2 J 18.89 acres. It will also require three feeder 
lines, in all 3,437 yards long. 

152. The total quantity of surface drained being 17,268.05 acres, at 
the rate of 29 inches of rain, and supposing one-third to be collected, it 
will yield 22,441,394 cubic yards of water, which is the extont of the 
supply which can be commanded for the summit-section of this route. 
We will now ascertain its adequacy to the wants of the canal. 

153. 'there will be required — 
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Iflt. To fill the canal . . . 669,676.96 cubic yards. . 

2d. For lock leakage . . . 1,999,995.00 •« « 

^Sd. For filtration and evaporation 13,391,519.20 " '* 

4th. For the trade of the canal 26,666,640.00 »* '* 
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6th. Loss in feeders . . .1,432,183.725 " 

6th. Loss fi-om' reservoirs . . 1,896^80.000 " •* 

Total quantity required . 46,056,093.885 « " 

Total quantity available . 22,441,394.298 *« " 

Deficiency, 23,614,699.587 '< «' 

154. This route is, therefore, impracticable. It will be seen that the 
supply is even inadequate to the wants of the locks for the trade, exclu- 
sive of every other consideration. 

THE SENECA ROUTE. 

155. The course of the survey ie'd to two surveys in reference to a 
part of this route, varying its termination in the valley of the Seneca. 

\st case, — It will require a tunnel 547-66 yards long ; the summit-level 
will pass 122.47 feet below the ridge at H. Griffith's; will be 41.26 feet 
above the Patuxent river, at Etchinson's mill ; and will be 496.26 feet 
above tide, according to the data of the engineer's fTrimble) survey. 
Our operations, as before remarked, not extending, in any rou^e, to the 
termination of the canal, we have to avail ourselves of the labor of our ' 
predecessors, in order to ascertain the reference to tide-water. 

The secondary supplies will be derived from the Wild cat branch of 
the Seneca, and the Seneca itself, as the canal progresses, on one side ; 
and the Cat-tail branch of the Patuxent, the Patuxent itself, and so forth, 
on the other. The total length of the summit-section will be 14 miles 
1,193^ yards. It admits of the arrangement of two reservoirs. 

1st. On Cabin branch, with a dam 30 feet high, with a surface of 
31.253 acres, containing. 1,008,420 cubic yards, and having the drainage 
from 2,903.68 acres. 

2d. On the Patuxent, with a dam 42 feet high| with a surface of 58.05 
acres, containing 2,622,312 cubic yards, and having a drainage from 
8,452,080 acres. The feeders from these reservoirs will be 2,485 yards 

long. 

156. The total quantity of surface drained being '11,445.76 acres, it 
would yield, at the rates stated, (152) 14,875,247.7 cubic yards of water 
for the available supply of this route. 

157. The demands for water will be — 

1. To fill the canal 

2. Lock leakage 

3. Filtration and evaporation 

4. Canal trade 

5. Loss from feeders 

6. Loss from reservoirs 

Total quantity required .' 
Total quantity available 

Deficiency • . . 33,540,246.621 " ** 

168. This route is, therefore, impracticable. The available quantity 
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amounts to but little mora than half the amount required for the locks, 
exclusiFe of ererj ckher consideration. 

1 59. 2d case, — The summit-leve] in this is the same as in the first case ; 
the secoiidarj supplies also the same, with the difference that Darby's 
branch is the first used in the valley of the Seneca. The reservoirs are 
also the same. The summit-section is 1 1 miJes 73^ jards in length ; the 
difference between this and the summit-section of the first case being the 
sole cause of difference in the demand of water between the two, it is not 
necessary to repeat the statement, in reference to water, in detail. 

The total quantity required is • 44,295,172.107 cubic yards. 

Total quantity available . . 14,875,247.700 " f» 

Deficiency . . 29,414,924,407 «« « 

160. This route is, therefore, impracticable ; and, as in the first case, 
it will be perceived that the quantity of available water is but little more 
than half the quantity required for the mere use of the locks, in passing 
the trade. 

161. f have now applied the general rules which have been determined, 
f to the peculiarities of those lines which had been the subjects of previous 

report, and in reference to which the decision of the Executive of Mary- 
land had been given, that they were impracticable in reference to due 
supply of water. It will be seen that I agree with that opinion, and con- 
eider them impracticable also. Whether I . am right or wrong, is for 
others to decide. I believe myself to be right, and have fairly exposed 
all the reasoning upon which my opinions are founded. The facts to 
^jrhich my reasoning has been applied were not collected by myself, as 
'{roefore remarked, (8 ;) ihisduty was committed to the engineers Kirkwood 
and Lee, and without interference beyond general directions, and a 
reference to former reports on the same subject. The preliminary obser- 
Tations which have governed my opinions were digested and written out 
before the surveys were completed, and, of course, before I could have 
any anticipation of the opinion they might induce in reference to these 
surveys. My object was, to establish certain general principles, and, 
being satisfied with their correctness, to follow them out, no matter to 
what conclusions they might lead, or with whom they might compel me 
to differ. Difference of opinion with some one was inevitable, as engi^ 
neers of deservedly great fame had already given diametrically opposite 
opinions on the same subject. With both, it was impossible to agree. 
But such differences are not unusuaL-. In matters which, like these, do 
not admit of mathematical precision, they are difi&cult to avoid. We find 
accounts of them in the works of foreign engineers ; and, therefore, the 
less surprising in our country, where a more limited experience has done 
so much less in settling rules for practical operations. If I have had any 
advantages over those who have preceded me in this matter, it has been 
solely in the more time at my disposal, and the greater means in my 
power to apply to the execution of the surveys, which have probably 
enabled me to collect more, and with greater care, the facts upon- which 
an opinion can be founded. 

102. It was remarked (148) that three distinct lines had been sur- 
Teyed. Having reported upon two, it now remains to bring the pecu- 
liarities of the third and last to notice : we shall call this, by way of dis- 
tinction, *' the Brookville route,*' as it passes near that village. 

BROO&VILLB ROUTE. 

163. The summit-section of this route is 16 miles 1,506| yards long, 
connecting, on the one side, with the Seneca, at the mouth of Whetstone 
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bratlch, and on the other with the Patuxent, at the mouth of Hawling^s 
river. Referring to a bench-mark of Mr. Trimble's survey, near Mi*. 
Griffith's, with which the survey of this Jine was connected, ita summit- 
leveJ is 375 feet above mean tide, and 120 feet below li^hat has been here- 
tofore denominated *'the Seneca route," aod between 8 and 9 miles 
south of it. The greater depression over any other surveyed route, by 
which this line (the Brookville route) is made to pass the intervening 
ridges, gives to it great advantages, particularly in reference to supplies 
of Water. Ct will require two tunnels : one in passing the Rockville 
ridge, 2,^00 yards long; and another in passing the Mechanicsville ridgOi 
2,600 yards long ; after which it enters the valley of Reedy branch, a 
tributary of Hawling's river. The total length of tunnelling will, there* 
fore, be 6; 400 yards, or 3 niiles, 120 yards. 

164. The line vtiW admit of an arrangement of six reservoirs, viz. : — 
1st. One on the Seneca, with a dam 40 feet high, a surface of 152*66 

acres, containing 4,2 14,955 cubic yards, and receiving the drainage from . 
10,908- 16 square acres. 

2d. One on Goshen branch, with a dam 20 feet high, a surface of 
94*123 acres, containing 2,065,266 cubic yards of Watef, and receiving 
the drainagi/ from 4,6lS'I2 square acres. 

3d. One on Hawling's river, with a dam 45 feet high, a surface of 
96*618 acres, containing 2,548>450 cubic yards of. water, and receiving 
the drainage from 6,616*2 square acres 

4th. One on the Patuxent, with a dam 50 feet high, a surface of 
336*685 acres, containing 11,039,352 cubic yards of water, and receiving 
the drainage from 2 1 ,863*04 acres. 

5th. On€ on Cattail branchy with a dam 40 feet high, a surface of 
831-382 acres, containing 7,444,741 cubic yards of water, and receiving 
a drainage from 17,648 square acres* 

6th. One on Big branch, with a dam 30 feet high, a surface of 40*404 
acres, containing 900,4^3 cubic yards of water, and receiving the drainage 
from 2,497 92 square acres. 

165. The dams in some of these reservoirs will admit of being raised 
hi'jfher, if necessary, so as to contain more water without any unfavorable 
extension of surface. 

16r». The total development of all the feeder-lines of the reservoira 
amounts to 15 mi/es 903 yards. The feeders, however, so unite as to 
form but two points of conhexion with the summit level 

167. The total extent of drained surface being 64,045*44 acres, it will 
yield at the rate of i9 inches of rain ; and, on the supposition that one- 
third of the same can be collected, an amount of ^3,229,611*09 cubic 
yards of available water. 

168. We will now see what amount of water will be required, on the 
supposition of 10 months or 300 days of navigation. 

Ist. To fill the canal, - - 909,774*500 cubic yards* 

2d. Leakage at locks, - « - 1,999,995*000 do 

3d. Filtration and evaporation - 18 195,490 020 do 

4th. For the trade, - - - 26 666,666 666 do 

5th. Loss from feeders, - - 11,376,199*999 do 
6th. Half an inch per day loss from 

reservoirs,. for 365 days, - 17,206,399 020 do 

II i I » I I I «1 
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Total required, - - ' 76.354,523 cubic yard*; 

Total quantft}' available • 83,229,611 do 

Surplus - - - 6,875,068 do 

169. The Brookville route may therefore be pronounced " practicable, 
with due supply of water." In this, as well as in the other cases, the 
rate of loss fronvthe reservoirs was not applied to the maximum surface 
when full, as given in the preceding description of the several routes, but 
to a reduced average surface, on the sujipot^ifoii of a proportionate reduc- 
tion of the water in the reservoirs from the use of the canal. 

170. In the investigation of the peculitirities of this route, some fact^s 
were collected leading to the probability that, from 6 to 8 miles still 
further south, a route, might be ascertained that would reduce the tunnel 
length. These facts developed themselves only in the plotting of the 
experimental lines, and at a time when it was not possible to pursue 
further investigations in the field, which would have required an entire 
survey of a new line, with an entire new arrangement of reservoirs and 
feeders, and a survey of all their numerous detads. 

171. It will be seen that I have limited my report to the single question 
involved in the resolutions of the Legislature — ** practicability with due 
supply of water..' An estimate of probable cost can be made, if desira4ile.* 

172. These surveys having cost more than had been anticipated by 
myself, it is proper that I should explain the causes of it. In the first 
place, it was not contemplated that it would he necessary to survey any 
other ihan the Lingano^e and Seneca routes ; but, in the prosecution of 
these, a third (the Brookville route) manifesting itself, and with such 
advantages over either of Uie others, it was also surveyed. 1'his last 
route involved as many details, and as much labor nearly, as the other 
two ; so that the actual cost will be found not iq have increased beyond 
the original estimate more than in proportion to the actual increase of 
labor beyond what had at first been anticipated. 

'^ 173 In conclusion, I consider it a duty to acknowledge .my obligations 
and thanks to Messrs. Kirkwood and Lee, the principal engineers under 
me, and to whom the surveys were committed, for the inielligcnGe, the 
zeal, the industry, and economy with which their operations were cha- 
racterized. Respectfully submitted, J* J. Abert. 

December 10, 1838. 
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Houiatonic Railroad Company. 

The Report, of which we give the greater portion below, has been some 

time on hand, but from a want of space we have been obliged to defer its 

publication. We particularly commend to the attention of our readers 

that portion whieh devejopes the immense resources of a district as yet 

unprovided with any means of communication to a market. We are 

pleased to hear that great progress has already been made on- tke 

inspected work. 

* The estimate is now being made. 
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report. 
To the Stockholders of the Hofiisatonic Railroad Company : — 

The Board of Directors of this Company were requested, by a resolv- 
tinn passed at the annual meeting of the stockholders, holden on the 8d 
of October inst., to publish such parts of the reports and statements 
submitted to that meeting, as in their discretion they should deem expe- 
dient. No official report, or statement of the affairs of the Company, 
from the Board to the stockholders, having ever been published, and it 
Jbeing difficult to select any particular items of information as being more 
interesting and important thnn others, we have deemed it advisable to 
present a concise history of this project, and of all the operations of the 
Board, from the granting of the charter* up to the present time; and at 
the same time to submit a few remarks upon the subject of the resources 
on which the road must rely for its support when completed ; so that not 
only the stockholders may be able to form an opinion in regard to the 
manner in which those having charge of dieir interests have discharged 
ihe duties of their trust, but that also they, and all others who feel anj 
interest in this subject, may be enabled to judge, each for himself, in 
regard to the present condition of the work, its futiire prospects, the time 
when its completion may be expected, and the provable productiveness 
of the stock, when the work shall have been completed. 

The charter, under the authority of which this Company is organized, 
was granted by the General Assembly of this State, in May, 1836, invest- 
ing the Company with all the powers usually granted to incorporated 
institutions of this character, and giving them authority to construct a 
rrilroad, with a single, double, or triple track from the north line of this 
State, adjoining the town of Sheffield, down the valley of the Housatonic 
river to a certain point, described in the charter, in the town of Rrookfield, 
and thence either to tide water at the city of Bridgeport, or to the northern 
termination of the Fairfield County Railroad, at Danbnry, or through 
Danbury and Ridgefield, to the western line of the Stale of Connecticut, 
to meet a contemplated railroad from Harlem, through West Chester 
County ; — thus contemplating not only the furnishing of facilities for 
transportation to tide water of the immense amount of heavy articles , 
originatintr in the Housatonic Valley, but also a communication, by means 
of railroads, between New- York and Albany ; the importance of which 
comminiration, durinsr that portion of the year when the Hudson is closed 
by ice, it is believed all are able to appreciate. 

No active measures were taken in reference to obtaining subscriptions 
to the stock of the Compnny, till the winter succeeding the passage of the 
Act of Incorporation. During the latter part of that winter a careful 
survey of the whole route was made, toorether with estimates of the 
ejscpense of constructing the road, by R. B. Mason, Esq., the present 
Engineer of the .Company ; and the whole ex|^ease o€ ^wi'sJvxviJ^osjw^^^^ 
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road on the plan finally adopted by the Board of Directors, was by liim 
estimated at about $1,040,000 — or a Jiftle more than $14,200 per mile ; 
the whole distance from Bridgeport to Massachusetts' line beiixr seventy- 
three miles. After the completion of this survey, a proposition was made 
to the Commissioners appointed to receive subscriptions to the stock of 
the Company, to construct the whole road, as surveyed by the Engineer, 
for the gross sum of $936,000, and to subscribe to the stock of the C om- 
pany $300,000, to be paid out of the work done and materials f «rnished, 
as estimated monthly by the Company's Engineer, the monthly estimates 
to be made proportionate to the above mentioned gross sum. TJie Com- 
missioners were of opinion thit this proposition was one deserving their 
serious consideration, and deemed it their duty forthwith to open the books 
for subscription to the Stock of the Company, although the monetary 
afiairs of the whole country at that time were in such a condition, that 
even the most ardent friends of the pniject had hut faint hopes of obtaining 
subscriptioDS to a sufficient amount to justify the organization of the 
Company. But they were agreeably disappointed* The city of Bridge- 
port, in its corporate capacity, subscribed 9100,000 ; and, with a \erj 
Umited notice, and a very short time spent, individual subscriptions were 
obtained in Bridgeport, and in the towns north, in the immediate vicinity 
of the line of the road, amounting to about $200,000 more ; making in 
the whole a subseription of something over $600,000, inclusive of the 
$300,000 subscribed by the contractors. This amount, obtained almost 
without notice or effort, wholly within this State, and in the immediate 
vicinity of the line of the road, from those best acquainted with the route 
ifarough which it was to pass, and with the resources oh which it must 
depend for support, and this too at a time of pecuniary distress almost 
unexampled in the history of the country, furnishes a most gratifying, as 
irell as conclusive evidence, of the confidence reposed in th.s project by 
ibose be»t qualified to juds^e of its merits. 

The Board of Commi'^sioners resolved, with the above-mentioned 
•mount of subscription to the stock of the Company, to call together the 
^bscribers and organize the Company in pursuance of the provisions of 
the charter, so that the stockholders, by their own agents might take upon 
themselves the management of their own affairs, and to postpone any 
further solicitation of subscriptions to the Stock of the Company, till the 
fiecuniary affairs of the country should assume a more promising aspect. 

The Company was accordingly organized, and the first Board of 
Directors chosen, on the 5th day of April, 1837. 

The first subject which demanded the attention of this Board, was the 
proposition before alluded to for the construction of the road. This 
proposition the Board, after due deliberation and enquiry, determined to 
acoept$ and, after having taken advice of several Engineers standing in 
the first rank in their profession, they proceeded to make and execute a 
eofitra,ct with Messrs. Bishop and Sykes, being aided by two Engineers 
of distinguished repiltation, and by the most competent legal counsel, for 
the purpose of guarding, at every point, the interests of the Company. 
This contract is long and minute, containing specifications in regard to 
the grades and curves, and defining, particularly, the manner in which nil 
parts of* the work are to be done, and the kinds of materials to be used, 
and providing for all contingencies which should be anticipated, out of 
Irhich difiicnlties might arise, in substance, however, it binds the con- 
tractors to build from the city of Bridgeport, northerly, by the route 
in the charter, to Massachusetts' line, a good, substantial and 
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permanent Railroad, with a single track, and with tut nouts in addition, of 
sufficient number and length to accommodate the business to be done on 
the road. The whole work is to be done under the supervision and 
direction of the Company's Engineer, and to be finished, with the super- 
structure complete, ready to receive the cars, for the sum of nine hundred 
and thirty-six thousand dollars, which is to be paid as follows, to wit : — 
the Company's Engineer, on the first of every month, estimates the 
amount of labor and materials furnished upon tlie road by the contractors 
during the precedmg month, and the amount of this estimate is so appor- 
tioned, that such proportion thereof as their stuck bears to the whole 
contract price, is applied in payment for their stock, and the balance is 
paid them in cash. This proportion varies very little from one-third ; so 
that one-third of the monthly estimates are applied to their stock, and 
two-thirds are paid in cash. Two-thirds of this stock are, by the terms 
of contract, not transferable till the road is completed, and the contract 
fulfilled ; so that every month adds to the security which the Company 
holds in its own possession for the fulfilment of the contract. We would 
remark in addition, that it has been of course necessary to make frequent 
reference to the contract, and we have never seen, nor do we now appre- 
hend, any reason to doubt that its stipulations are such as abundantly to 
fuard every interest of the Company. It is also due to the contractors, 
[essrs. Bishop and Sykes, one of whom is a man of much practical 
experiencft in works of this character, and the other an Engineer of high 
reputation, to say, that in all our dealings with them thus far, they have 
shown a disposition honorably and fairly to fulfil both the letter and spirit 
of their contract, and to do all their work in the most faithful manner. 

It was the intention boih of the Board of Directors and the con- 
tractors, at the time of the execution of the contract, that the work 
should be forthwith commenced, and pushed forward with all practicable 
energy during the thtn ensuing season, but almost immediately after this 
time, (early in May, 1637,) it will be recollected by all, that the generai . 
suspension of specie payments by all the monied institutions of the 
country, occurred. This state of things seemed to call upon those having 
charge of the interests of this Company, to pause and consider well their 
situation, before embarking at such a juncture so deeply as to endanger, 
not only the interests of the stockholders, but also the ultimate success of 
the road — as any one can appreciate the difticulty of resuscitating a pro- 
ject of this nature, after its pecimiary affxiirs should have become involved 
in embarrassment and loss. The Board, therefore, convened under these 
circumstances, with (it is believed) a due sense of the responsibihty rest- 
ing upon them, and of the vital importance of so determining as not to 
prejudice the best interests of those whom they represented. They at 
length determined, with the assent of the contractors, that the work should 
be commenced upon a few of the most difficult and expensive sections, as 
being those which would require the longest time for their completion — 
(one of these being a tuntiel through a rock, and another an embankment 
of seventy feet in heijrht, and of considerable length,) — anticipating that, 
by adopting such a course, the time of the ultimate completion of the road 
would be but little, if any, delayed, while at the same time the greater 
part of the work might be postponed to another season, and then be 
graded, ready for the reception of the rails, at as early a period as those 
more heavy sections could, under any circumstances, be placed in the 
same condition ; and that thus the necessity of making immediate and 
frequent calls upon the stockholders would be avoided, while the tk^\^ 
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disordered state of the business of the country should continue. Wear© 
happy to say that the course then taken has been fully justified by the 
result, and that the whole line of the southern section of the road is now 
in a condition to be graded, ready for the superstructure, by the first of 
July next, which would not have been practicable had not operations been 
commenced as they were, upon the heavy sections during the last year. 
The work was commenced, as above suggested, July, lw37, and was 
continued upon those sections first commenced upon, during the autumn 
and winter next ensuing. 

During the last winter, it was thought advisable to again ofi^er ^o those 
interested in this work, a further opportunity to subscribe to the stock of 
the Cpmpany, though the state of the money market, and the pecuniary 
affairs of the country generally, was such, that no one anticipated any 
great amount of subscriptions^ yet, as the notices given when the books 
were first opened were very limited, and as the information in possession 
of the people in this region, in regard to worjss of this character, was, at 
that time, also limited, it was supposed to be due to them, as well as to 
the int*Tests of the Company to again open the .books along the line of 
the road. They were accordingly opened at Bridgeport, and along the 
valley of the Housatonic at several points, in the immediate vicinity of 
the Ime of the road only. And this efiort resulted in an additional sub- 
scription by the city of Bridgeport of $M),000, and individual subscriptions 
to tbe amotint of about $50,000 more ; so that the whole amount of the 
capita] stock now subscribed on the books of the Company, varies very 
little from $705,000. 

The charter constituting Bridgeport a city, gave to its freemen a very 
liberal authority to tax themselves, for any legal purpose for which they 
might wish to raise money, but did not provide any specific mode by 
which any obligations which they might assume upon themselves, should 
be enforced in favor of the person or corporation to whom they might 
become obligated. The freemen of the city, therefor**, for the purpose of 
placing the legality of their acts, regarding the stock of this Company, 
beyond a doubt, and also for the purpose of giving perfect credit to any 
obligations they might see fit to issue, in pavment of their subscription, 
made their application to the legislature, setting forth all the proceedings 
of the city in regard to this road, and asking for the passage of an act 
which should effectuate their objects Upon this application an act was 
passed, providing that all the previous proceedings of the city, in relation 
to the Housatonic Railroad, be ratified, confirmed, and established, and 
made obligatory on the city and the citizens thereof; and also granting to 
the city, authority, at any future meeting, to adopt such other measures, 
as, in their opinion, should be necessary and proper to carry into effect 
their previous proceedings ; and that all obligations, of any nature which 
they miirht issue for that purpose, should be binding and conclusive on the 
city and citizens thereof, and might be enforced and collected in the same 
manner, and to the same extent, that debts lawfully contracted bj towns 
are enforced, under the laws of this state. This act, in pursuance of a 
provision contained in it, was submitted to a city meeting, held for that 
purpose, and. with great unanimity, adopted and confirmed *by them. 

Soon after this, the city of Bridgeport, with a liberality truly jlraise- 
worthy, and wiih a just sense of the importaneeof this work, as connected 
with the interests of the city, made, through its agents, a proposition to 
the Company, offering to issue the bonds of the city, and deliver them 
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fcrthwith to the Company, to the amount of $50,000 ; and when the 
Company shall, by the estimates of their Engineer, have expended on 
thiiir road the sum of $100,000, to deliver to them the bonds of the city 
for the additional sum of,$50,000 ; and when the Company shall, in like 
manner, have expended $^00,000. to deliver to them bonds for the further 
sum of $30,003, being the whole amount subscribed by the city to the 
stock of the Cortipany ;— conditioned, that the Company should agree to 
receive the bonds, and apply them, iu the first place, to the payment of 
instalmsnts then due on the stock owned by the city, and the balance, to 
the payment of fuiure instalments, as they shall from time to time fall 
due; allowing to the city interest on all sums in the hands of the Company 
at any time exceeding the amount then due for instalments, till such sums 
shall be exhausted in the payment of instalments. 

This proposition was accepted by the Company, and they haVe received 
from the city fifty bonds, for the sum of $1,0130 each, payable to the* 
Company or its assigns, ten years from date, with interest payable semi- 
annually, at six per cent., in the city of New- York. Of this sum, 8^0,000 
have already been made available to the Company in raising money to 
carry on their work; and the Board of Directors see no reason to doubt 
their ability to negotiate the remainder, so soon as they shall be entitled 
to receive them, in pursuance of the terms of ari*angement between the 
city and tire Company above-mentioned, as it would seem hardly practi- 
cable to devise a better form of security for the capitalist, on which to loan 
his money, these bonds being payable with interest serhi-annually, in the 
city of New- York, and bavin sr for their security, not only the pledged faith 
of the city, but a lien on all the pn;perty therein ; and in addition to this, 
a power in the holder to enforce a fufilment of their engagernents by suit 
at law, in the same manner that an obligation can be enforced against an 
individual or a town. N 

It appeared] from the reports made fo the meeting of the stockholders, 
hblden on the 3d of October insf., that the account of the receipts and 
expenditures of the Company then stood as follows, viz. : 

The amount received from stockholders,^ in cash, was. . . . $33,986 32 
The amount received from the city of Bridgeport in bonds, 50,000 00 
The amount received ftom Bishop and Sykes, in labor 
done on the road and applied on their stock, according 

to the provisions of the contract, « 15,105 8S 

Profit and loss, 2^ 00- 



The expenditures were, up to that time, as follows : 

Cash paid Bishop and Sykes, for work done 

in construction of road, $25,378 59 

Bonds of the city, delivered to Bishop and 

Sykes. as cash, 10,000 00 

Applied on the stock of Bishop and Sykes, 

as above, • 15,105 85 

Due Bishop and Sykes on their estimates 
for work done for the month ending 1st 
October, 1838, 4,504 68 

Cash paid for right of way, 644 17 

Cash paid for engineering, including salaries 
of Chief Engineer and his assistants,. .. . 3,099 25 



$99,094 17 
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Cash due for engineering, • 1,799 88 

Cash paid for incidental expenses, including 
jsxpenses of obtaining the charter, organ- 
izing the Company, preJiminary surveys, 
services of Commissioners and Directors, 
salaries of the officers of the Company, 
prmting, stationery, &c 3,606 50 



$65,033 93 



Leaving in the treasury a balance, in cash and bonds of 
the city of Bridgeport, of $34,055 25 

Since the above report was presented, (as has been before remarked,) 
considerable sums have been paid for instalments, one of which had 
fallen due a short time previously. The avails of a portion of the city 
bonds have also been realized in cash, and the amount then due to the 
contractors and Engineers have been paid, and the treasury is now in a 
condition to meet all the present obligations of the Company. 

During the last summer the contractors, Messrs. Bishop and SykeSf 
have put under contract to sub-contractors, the whole line of the road from 
Biidgeport to New Milford, a distance of thirty-five miles ; and the report 
of the Engineer, which is appended to this report, will exhibit the condi-^ 
tion of the work on the first of October inst. It appears that, at that tirne^ 
a portion of the sub-contractors were then on the line, and had commen- 
ced their work, and that another portion had not then commenced. 
Since that time, all these contractors are on the line, and at Work, but all 
are not furnished with the full number of hands which they expect to em- 
ploy. The whole force now at work on the road is equal to 450 men. 
and is daily increasing. These sub. contractors are all bound by theif 
contracts to have their respective portions of the road completely graded 
by the first of July next, which will leave ample time, during the remain- 
der of the season, for laying the superstructure, and fitting the road to re- 
ceive the cars, from Bridgeport to New Milford ; and we confidently anti* 
cipate seeing the road in full operation between those places during the 
winter of 1839-40 ; and before that time, the contractors intend to put 
under contract, and commence the work, upon the northern section of 
the route, and to push forward that portion of the Work with all prac- 
ticable vigor. 

It will be remarked that the uncertainty in regard to the total cost of 
construction, which usually attends works of this character, is avoided in 
the case of this road, in consequence of the fact that a contract is made 
with a single firm for the construction of the whole road, for a gross sum J 
which contract, by its own terms and provisions, affords to the Company 
abundant security for the faithful performance, by the contractors, of all 
their stipulations. This leaves to be estimated, only the cost of the right 
of way, and the ordinary contingent expenses ; and with regard to the 
right of way, so much has already been done, by way of both arrangement 
and appraisal, at different points along the road, that we feel confident of 
our ability to estimate that item with a very great degree of accuracy. 
The Engineer, for the purpose of making his monthly estimates with ac- 
curacy, proportionate to the whole contract price, has divided the whole 
road into two sections, the northern from Massachusetts line to New Mil- 
ford, and the southern from New Milford to Bridgeport, and has appor-* 
tioned the whole contract price between these two sections, being guided 
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in this apportionment bj his original estimates ; and by this apportionment, 
the grading and siipersiructure complete, from Bridgeport to New Milford, 
are to cost the Company $450,000 ; consequently, the grading and super- 
structure of the northern division will' amount to $486,000. 

When, therefore, the road shall have been completed from Bridgeport 
to New Milford, and the cost of the right of way and all contingent expen- 
ses paid, engines and cars purchased, and the road in actual operation, 
the Company, without any addition to their present stock, will have at 
command something more than $200,000 due from the contractors and 
stock-holders, which will be applicable to that part of the road north of 
New Milford. The Company are bound by the specific provisions of 
their charter, after the road shall be put in operation as far north as New 
Milford, to proceed northerly, and construct and put in operation, at least 
fifteen miles thereof annually, until the whole shall have been completed. 

[To be continued. ] 



PROCEEDINGS OF THE INSTITUTION OF CIVIL ENQI- 
NEERS, FOR THE FORMATION OF A SOCIETY OF CIVIL 
ENGINEERS OF THE UNITED ST XTES.'-'Held in Baltimore, 
February II, 1839. 

In pursuance of a call from Augusta, Ga., a meeting of Civil Engineers , 
was held at Barnum's Hotel, in the city of Baltimore, on Monday, 
February 11th, 1839. 

On motion of Mr. J. Edgar Thomson, of Georgia, Isaac Trimble, Esq. 
of Baltimore, was called to the chair. 

The chairman having called the convention to order, laid before it the 
following letter from the curators of the Maryland Academy of Science 
and Literuture. 

'^ To Isaac Trimble, Esq. 

Dear Sir : — The undersigned having been informed that a number 
of gentlemen, from various parts of the Union, are now in the city, fo*r the 
purpose of forming an Association of Civil Engineers, beg you, in the 
name of the Academy, to offer their rooms for the use of the gentlemen 
interested in a project so intimately connected with the advancement of 
science. Yours, with great respect, JAMES GREEN, 

For the Curators of the Md, Academy of Science and Literature J^ 

Whereupon, on motion of Mr. C. O, Sanford, of Virginia, the convention 
adjourned, to meet at that hall, to-morrow morning at 11 o'clock. 

Hall op the Md. Academy or Science and Litiratvbe, 
11 o'clock^ Tuesday, February i2thj 1839. 

The convention met according to adjournment, forty gentlemen of the 

profession being present, from the States of Massachusetts, New- York, 

New-Jersey, Pennsylvania, Illinois, Maryland, Virginia, Missouri, North 

Carolina, Georgia and Louisiania. 20 
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The convention being called to order by the chairman of yesterday, 
Mr. J. F. Houston, of Pennsylvania, was appointed Secretary. 

The chairman then read a letter from Wm. G. McNeill, Esq. expres»- 
ing regret at not being able to be present at the meeting of the convention^ 

A letter of similar import from Jonathan Knight, Esq. was read by 
Mr. Latrobe. 

The chairman having announced that the convention was prepared to 
go into election, on motion of Mr. Miller, Mr. Latrobe was unanimously 
chosen President. 

The President having announced that the convention was organized, 
Mr. Kneass of^red the following resolutions : 

1. Resolved f That the convention now proceed to the election of a 
committee of seventeen, to prepare and adopt a constitution, and form a 
Society of Civil Engineers of the United States. 

2. Resolved^ That the committee meet at the Hall of the Franklin 
Instit^ute in Philadelphia, at such time as they may deem convenient; 
and that five of them shall constitute a quorum for the transaction of 
business. 

The first resolution being before the convention, Mr. Pickell proposed 
the following amendment to be added : 

•' And that in the selection of the members of the committee, not more 
than two be taken from each State or Territory in the Union." 

At the request of Mr. Sykes, Mr. Pickell withdrew his amendment, to 
give way to an amendment by Mr. Trimble, which was *' to strike out 
the number seventeen and insert ten; which was lost. The yeas and 
nays being called for, stood yeas 14, nays 22. 

Mr. H. A. Wilson then proposed to amend by ** striking out seventeen 
and inserting ^i?c;" which amendment was lost. 

Mr. Trimble moved to amend by " striking out seventeen and inserting 
twenty;'' which was also lost. 

Mr. Pickell then renewed his amendment. 

Mr. Miller proposed to amend the amendment so as' to read : 

** And that, in the opinion of this convention, the said. committee should 
be so selected, that all the different portions of the Union may be repre- 
sented in it, so far as is practicable ;" which was concurred in, and the 
amendment so amended adopted. 

The question being on the first resolution as amended, it was adopted. 

The second resolution being before the convention, an amendment was 
proposed by Mr. Miller, and accepted by Mr. Kneass, specifying •* the 
second Wednesday in April as the time of meeting." 

Mr. Trimble proposed to amend by striking out all after the' word 
" Philadelphia,'' and inserting, •* at as early a clay after the adjournment 
of this c'>nvi>nHon, «« will suit thpir convenience ; and that ten of their 
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wamber constitute a quorum for -busin-ess," which amendment wa» nol 
agreed to. 

Mr. Harrison then moved to amend by adding, " but that a majority of 
the seventeen, expressing their assent by letter or otherwise, be required 
to adopt the constitution," which was concurred in, and 

The question being upon the second resolution as amended, it was unani- 
DBOusly carried. 

The convention then went into the election called for by the first resolu- 
tion, pending which, the convention adjourned to 4 o'clock, P. M. 

Afternoon Session* 

The President announced to the convention the result of the balloting, 

hexng the election of the following gentlemen. 

Benjamin Wright, of New York, 

William S. Campbell, of Florida. 

Claude Crozet, of Virginia. 

W. M. C. Fairfax, of do. 

€. B. Fisk, of Maryland. 

Edward F. Gay, , of Pennsylvania. 

Walter Gwynn, of North Carolina. 

J. B. Jervis, of New York. 

Jonathan Knight, of Maryland. 

Benjamin H. Latrobe, of do. 

W.. G. McNeill, of South Carolina. 

Edward Miller, of Pennsylvania. 

Moncure Robinson, of Virginia; 

J. Edgar Thomson, of' Georgia. 

Isaac Trimble, of Maryland. 

Sylvester Welsh, of Kentucky, and 

G. W. Whistler, of Connecticut, 

It was then, on motion of Mr. S. W, Roberts, unanimously resolved, 
'• That in recording the minutes of the proceedings, the secretary be di- 
rected to place the name of Benjamin Wright, at the head of the list of 
the committee, he having been elected by an unanimous vote of the con- 
vention ; and that the names of the other gentlemen be made to succeed 
in alphabetical order.'' ' 

Mr. Eneass laid before the convention the following letter from the 
President and Managers of the Franklin Institute of Pennsylvania. 

Hall op the Franklin Institute, 
Philadelphia^ January 2d, 18S9. ' 

" To Binjamin Wright, W^illiam Strickland, Samuel H. Kneass, 
E. H. Gill, Esquires, and other Civil Engineers. 

Gentlemen: — Your communication of the 24th ult., addressed *' to 
the President and Managers of the Franklin Institute of the State of Penn- 
sylvania," was read at a special meeting of the board of managers, held 
on the 31st ult., and was referred to a committee consisting of the under- 
signed} who were instructed to confer with you, in relation to the project 
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entertained bj you, of forming an " Institution of Ameriean Civil Engi- 
neers." The committee were authorized to take order on the subject re- 
ferred to them ; and to express the anxious desire of the Institute to pro- 
mote any plan, that might appear to you best calculated to insure the 
success of your undertaking. f^' 

*• After the free conference, which our committee had yesterday, with 
several of your number, we think we will best attain the objects you had 
in view in your application, and best consult the wishes of our own board, 
by the following answer to your letter :" 

** Should the Civil Engineers of the United States concur in the forma- 
tion of a society such as you propose ; and should they decide to meet in 
this city, the Franklin will agree. 

" 1st. To furnish them all the accommodations they may desire, for the 
meetings of their society, or of its committees, and for their collections of 
books, drawings, models,^&c. The details of this arrangement will be 
entered into, whenever it is known what extent of accommodation may be 
required, and a joint committee of the two bodies will have power to carry 
into execution all the regulations, in regard to the arrangement, disposal, 
and care of your books and collections, which your society may adopt. 

" 3d. The Franklin Institute will authorize their Actuary to accept any 
appointment, as secretary and treasurer, librarian, or curator, which the 
Society of Civil Engineers may choose to bestow upon him. Any ar- 
rangement made by the Society with the Actuary, which will be satisfac- 
tory to both, will be concurred in by the Institute. Should the duties 
thrown upon him, as the executive officer of the new sodiety, consume too 
much time, he may (while he remains the responsible officer of both insti- 
tutions) take such assistants as may be necessary. 

"3d. The journal of the Franklin Institute will be open to the Society 
of Engineers as a vehicle of information to their scattered members ; and 
the committee on publications will cheerfully avail themselves of the pri- 
vilege of selecting, for publication in our journal, any memoir of interest 
or any communication which you may not be able to include in your 
annual volume of Transactions. 

*'4th. Should the society of engineers deem it desirable, to entrust any 
part of their business, such as the selection of materials for their Transac- 
tions, or the superintendance of their publications, to a committee of the 
managers of the Franklin Institute ; such a committee will be appointed 
by our board, and will freely give you any assistance, advice and services, 
that may be required. • 

" The charter, under which the Franklin Institute is organized, is one 
of a most liberal character. The objects of the corporation are stated to 
be, (among other things) the proitiotion and encouragement of the useful 
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arts, by all such measures, as they may deem expedient," and the corpo* 
ration has all the powers necessary to justify the adoption of any measures, 
conducive to the objects of your society, which you may be disposed to 
request of them. 

'* We have pleasure in addinfj^, that admittance to our rooms and collec- 
tions, and, indeed, all the privileges of membership are cheerfully exten- 
ded, on all occasions, to strangers visiting our city, and that therefore any 
engineers, arriving here, would be always welcome visiters at the Franklin 
Institute. 

We know the views of our board, and feel ourselves authorized to pledge 
to you the fullest and most friendly co-operation on the part of the insti- 
tute, should you select Philadelphia as the location of your society. . 

William H. Keating, 

Samuel Y. Merrick, 

John C. Cresson, }• Committee. 

Robert M. Patterson, | 

Charles B. Trego. j 

Whereupon, on motion of Mr. Griffin, it was resolved, that the thanks 
of this convention be tendered to the President and Managers of the 
Pranklin Institute, for their liberal proposition. 

Mr. Roberts then introduced the following resolution : 

Resolved^ **That the thanks of this convention be tendered to the 
Maryland Academy of Science and Literature, for their courteous offer, 
to the convention, of their rooms in Baltimore,*' — which was unanimously 
concurred in. 

Mr. Trimble then moved, that the President be requested to notify the 
members of the committee not present at the convention of the proceed- 
ings ; which motion was adopted. 

On motion of Mr. Thomson, of Georgia, it was Resolved^ that the Presi- 
dent appoint a committee of five to draft an address to the Civil Engineers 
of the United States, and to superintend the publication of such portions 
of the proceedings of this convention as they may deem expedient. The 
President appointed Messrs. Fisk and Trimble, of Maryland, S. W. 
Roberts, of Pennsylvania, J. B. Jervis, of New York, and G. W. Whist- 
ler, of Connecticut. 

Mr. C. O. Sanford then moved, that the thanks of this convention be 
tendered tothe chairman of the preparatory meeting, and to the president 
and secretary of the convention, for the able and efficient manner, in which 
they have discharged their duties ; which was concurred in ; and the con- 
vention adjourned sine die* 

BENJAMIN H. LATROBE, President 
John Frederick Houston, Secretary. 
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Continued from page 128. 

On the 20th of October last, it was correctly stated that in the project o 
the road from Paris to the sea, a tenth (9 millions of francs,) of the wholef 
capital was then lost ; — of the road from Basle to Strasbourg, ten millions, 
&c. I have related to you heretofore that the shares in the Paris and St. 
Germain Road, which rose last summer above a thousand francs, had 
fallen nearly one-half. I offer you a brief outline of the history of the 
Railroad from Paris to Versailles, on the left bank of the river. Inasmuch 
as a million of passages were made annually, in the public carriages 
between the capital and Versailles for the average price of twenty sous, it 
was thought that by railroad, at the same charge, there would be four 
millions of passengers, so that each bank of the Seine might enjoy the con- 
venience of a road with adequate profit to stockholders. 

The immense increase of travelling between Paris and St. Germain, 
since the opening of the railroad ; the same in Belgium and England; the 
new attractions of the Palace at Versailles ; the difference of thirty or forty 
minutes, instead of two hours; and other considerations belonging to the 
great probable increase of the prpsperity of that noble city, all seemed to 
warrant even a higher estimate of the quadruple. But dismal mistakes 
were committed in the professional reports concerning the cost of the left 
bank road. Ten millions of francs were fixed as the capital, two of them 
a reserve ; what was deemed the most probable estimate of the whole cost 
gave four millions — the very highest was eight millions. One half of the 
road only has been finished, and the Company find that they have expen- 
ded nearly eight millions, and that from five to eight millions more would 
be necessary to complete the undertaking. It is the common impression 
that the whole road would cost twenty millions. A fruitless attempt was 
made to dispose of the concern to the Company of the right bank. Last 
week, a meeting of the stock-holders was held, and the resolution adopted 
to seek a loan of five millions. T^e case has served to frighten the stock- 
holders in the greater enterprises that have not yet broken ground ; — tliey 
infer from it, that, in the long routes, the disparity between the present 
estimates and final expenditures would be enormous, and preclude all 
interest on their capitals for an indefinite term. Sauve qui pent. If the 
fall of these stocks has not been rapid of late, or if they have been station- 
ary, this, according to the journals, means simply that no sales can be 
effected. 

Among the best essays on the subject is one in the JMoniteur Industriel 
under the title Medicine of the Railroads, There being a complication of 
maladies, the causes are explored, and the chief of these is pronounced to 
be the want of election and publicity. The nature of the associations is 
that of anonymous partnership: the stock-holders in general have not the 
^hoice of Directors; periodical and full expositions of the condition of the 
undertakings have not been rendered obligatory. I n the case, for instance, 
of the Strasbourg road, the greater port of the share-holders know not the 
names even of the seven directors. Twenty millions of francs have been 
paid to the latter, and they call for half the capital ; yet it is not revealed 
what has been done with the twenty millions. On Friday last, a meeting 
of a minority of the stockholders in the road just mentioned, assembled to 
consult, and finally appointed a committee to request the Directors to 
communicate information of the real situation of the enterprize, and to 
call a general meeting. They are understood to wish for a prompt settle- 
ment, and some of the journals blame them for acting irregularly, as the 
law constituting the company does not authorize voluntary or partial 
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meetings for any purpose. The suspension or paralysis of the undertaking 
is the more remarkable, as it was deemed national and all-important for 
the province of Alsace. In both Chambers, last winter, the Ministers 
urged the immediate adoption of the law, in order that it might be executed 
wiih the least.possible delay, and anticipate the road projected on the right 
bank of the Rhine. • 

In the official report of the Directors of the left bank Road to Versailles, 
the excess of expenditure beyond the estimates is represented to have 
arisen from the very exorbitant prices which the richer class of the pro- 
prietors of the land on the route compelled them to pay. Coalitions of 
several hundred were formed at different points ; their cupidity had no 
bounds. The greatest owners, to whom in the end the road would be most 
profitable, attempted to exact from twenty to thirty thousand francs the 
French acre (arpent;) and at Versailles, the mean price paid for the arpent 
was eleven thousand francs ; that commune, or district, extorted altogether 
the sum of eleven hundred and forty thousand francs. I narrate these 
facts in ordar to show you how litlie there is here o^ public spirit in these 
matters. You may compare them, with the conduct so opposite of the 
proprietors whose donations and offers are recited in the Reports of the 
New York and Erie Rail Road Company. By the WBy, the diflference 
between valuations of property by owners and those of neutral parties is 
signally exemplified in the decision of the juries of assessment in and near 
this capital, and in Great Britain, as to the claims for Rail Roads. In 
collating them, I have remarked that the former have been, commonly, 
four, five and six times higher than the prices fixed by the juries. 

One of the most influential Democratic journals of Paris is called Le 
Bon Sens. The chief editor and his seven coadjutors have just quitted it 
because they could not, as "honest men," execute arrangements conclu- 
ded by the proprietors of the paper with certain bodies of speculators and 
jobbers, to write up on every possible occasion several of the worst 
managed and least promising of the rail-road enterprises, and write down 
Lafitte and the operations of his bank. The exposition of the seceders 
appeared in the National of the l8th inst, Sunday last. They thought 
combinations of the kind, howeyar usual, to dupe the public and commit 
direct injustice against individuals, were not perfectly consistent even with 
political rectitude. For the year past, I have seen that many of the jour- 
nals were similarly enlisted, and the notoriety of this circumstance has 
contributed to the public distrust and the decline of the stocks. Some of 
the proprietors and writers of the journals are said to have demanded a 
heavier douceur of shares than the prime undertakers could venture to 
grant. 

The Journal des Debats has taken from the outset, a large and intelli- 
gent part in the main question of the Railroads — with impartiality and 
independence, in my humble opinion. It recommended to the govern- 
ment the encouragement of Companies, and laboured to excite and en- 
lighten the spirit of association. Now, while it acknowledges the deplo- 
rable pass to which they are reduced, — the extreme severity of the crisis^ 
and most of the causes upon which I have touched, it vehemently repels 
the opinions and instances of other papers in favor of liquidation or aban- 
donment, in any case. It complains of the onerous conditions to which 
the Companies were subjected by the Legislative acts : suggests plans of 
alleviation ; and advises liberal appropriations in aid, by the State. See 
its elaborate articles of the 14th and 19th inst. I have conversed, on tlie 
whole matter, with the heads of two great Paris banking houses, whp 
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potMM the bett opportunities of knowledge. They concur in the expls' 
nations of the re-action, which I have detailed. They believe that the 
government prescribed rates of interest too high and tolls too low for the 
Companies, and that the temperament and habits of the country arb yet 
too repugnant, too distant and slow, or merely general gain. 

I doubt that the Companies will be able to proceed, unless they throw 
themselves upon the pubUc treasury and into the hands of the executive 
government ; but I am sanguine that most of the enterprises will be execu- 
ted in the course of a few years. The Journal Des Dehats of the 20th 
inst. exclaims — *' The Railroads will not perish ; neither the Government 
nor the Chambers will allow it." The importance of them for political 
and commercial interests is diffusely and deeply felt ; the Government mny 
avail itself of the general impression and the really strong impulse which 
all the circumstances, good and bad, have produced. It is already cal- 
culated, on one side, how far, by the extension of the Railroad anil Canal 
communications, France may be the more effectively and easily ruled ; 
and, on the other^ how much less'difficult it will be for the people to render 
themselves truly sovereign, I found, however, in traversing France, the 
notion widely spread, that all that is projected or shall be accomplished 
is intended and will operate, exclusively, or in far the greater measure, 
for the prosperity and supremacy of Paris. 

It is rather too early to travel in France, or on this continent generally, 
with a view to cheapness and despatch. Five or ten years hence, present 
schemes of railroads, canals, steamboat lines, will have been executed, 
with a marvellous reduction of present obstacles, and much too tempting 
a multiplication of facilities for journeys through every part of Europe and 
to the old East of Asia and Africa. 

Proposed Ship Canal across the Isthmus of Panama. — The following 
resolution, accompanied by a report and voluminous appendix, interspersed 
with sundry maps and diagrams, was presented to the House of Represen- 
tatives from the Committee on Roads and Canals, by Mr. Mercer, on Sa- 
turday, the 2d instant. The resolution was adopted by the House, and the 
report, 6lc. ordered to be printed : 

- Resolved, That the President of the United States be requested to con- 
sider the expediency of opening or continuing negotiations with the Govern, 
ments of other nations, and particularly with those, the territorial jurisdic- 
tion of which oomprehende the Isthmus that connects North and South 
America ; and to which the Uriited States have accredited ministers or 
agents, for the purpose of ascertaining the practcability of opening a com- 
munication between the Atlantic and Pacific Oceans by the construction 
of a Ship Canal across the Isthmus ; and of securing forever, by suitable 
treaty stipulations, the free and equal right of navigating such Canal to all 
nations, on the payment of reasonable tolls • 
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[The following communication, containing the substance of a paper 
presented to the Coin man Council of this City, is published by request. 
It is hardly necessary for us to say that we do not preid»ot it as containing 
our views of the subject, but the information concerning similar works in 
Europe may not be uninteresting to our readers.] 

Brooklyn^ February 4, 1839* 

Gentlemen, — The subject of this paper embraces the question— 
whether the works in progress,. under the direction of the Water Commis- 
sioners, cannot be easily improved, with great credit to the Corporation, 
and the saving of a vast sum of money ^ 

I have arrived at this opinion, from examining the various plans, and 
the arguments adduced in support of the course pursuing by the Water 
Commissioners — by examining the works performed — the intended head 
of the aqueduct, and the natural capacity of the Croton River to supply , 
an immense future population with water — and by comparing the aque- 
duct with the principal works for supplying London with that essential 
element. 

The first of these is the New River, constructed in 1613, by Sir Hugh 
Middleton, which now supplies the central and northern parts of London 
with spring wliter, rising at the distance of twenty miles, led circuitously 
thirty-nine miles in an open aqueduct, on the sides of hills or over raided 
embankments of earth— passing over more than two hundred bri 'ges or 
culverts, and one navigable canal — formed in various soils, clay, gravel, 
loam, sand or peat — pf a sectional area, and bottom so closely resembling 
yours as to constitute it the most useful and efficient object of comparison 
imaginable. 

If you bear in mind its particular characteristics, and compare it with 
your superior work, formed of cemented good stone walls, lined with 
cemented brick walls — an artificial continuous rock, protected from all 
weathers by several feet of earth covering — you must be conscious of ita 
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superior strength, of its durability and security from accidents, ivhich the 
Loodon aqueduct might seem liable to from its inferior construction- 
formed only of earth of such various qualities, exposed to all weathers, 
it might be presumed to have occasioned incidental interruptions in its 
important office of supplying seventy three thousand houses with water. But 
experience has shown its stability, ior^more than two centuries, to furnish a 
constant supply to the river head, or distributing reservoir, in capacity less 
than a million gallons — whence the water is distributed in sixty main 
pipes, for which purpose this reservoir has been found all-sufficient, and 
thierefore would be all-sufficient here for the same office. 

But th3 Water Coinnnissioners are about constructing two most enor- 
mous and unnecessary reservoirs, you will soon perceive. The smaller 
to have a capacity of 19, and the larger a capacity of 168, and jointly of 
180 million gallonsi or two hundred times the capacity of the London re- 
servoir,, which has been found ample for more than two centuries ; and 
the only reason given for the.-^e extravagant, these useless constructions, 
is, they are intended to furnish a supply of water during occasional frac- 
tures in your superior aqueduct, formed of the choicest materials and at 
unlimited cost. 

Now, when you consider how strong, how enduring it must be, as com* 
pared with the London, and which, notwithstanding its inferior construe* 
tion, has answered its purpose so long a period, you may consider thi» 
reason to be wholly unfounded and ridiculous. 

But it is said, it has been foutid necessary to construct reservoirs al 
Philadelphia, and to extend them with every increase of machinery there, 
and they have probably thus been considered necessary here because they 
were found useful there. Let us calmly enquire why reservoirs are 
really needed at Philadelphia. That city is supplied by means of ma* 
chinery with turbid water from the Schuylkill, the reservoirs there are 
required for purifying this turbid water, and for securing a continuous 
supply of pure water, and as the Croton water will also require purifying 
it has been too hastily assumed that it is equally necessary to have large 
reservoirs kere as at Philadelphia. As the head of the Cioton aqueduct 
is elevated many yards above the bed of .the Croton, thiat river is being 
darfimed to a great depth to supply the aqueduct with water, which is 
being collected into a head of several hurklred acres; now, as any 
required portion of this head may be converted into a purifying reservoir 
of Still water of great depth, at a small expense and a trifling alteration of 
the presnnt dam, the water may thus be better purified from all sedimen- 
tary matter, previous to entering the aqueduct, and thus the corporation 
would be spared the great cost and inconceivable inconvenience of these 
immense reservoirs ; and as an inconsiderable shallow basin or head may 
be advantageously substituted therefor, as in London, and which will 
better answer every necessary purpose of distribution, because no portion 
of the head or altitude of the stream above tide will be sacrificed thereby, 
as it evidently must be by drawing off the water from reservoirs of great 
and unnecessary depth. 

To convert any required portion of the elevating reservoir into a head or 
purifying reservoir, or large basin of still water, it will be necessary to 
construct the waste weir (just commenced) on the left hand side of the 
Croton, instead of the right hand side, as now located by the Water Com- 
missioners, and to build a party wall of stone a few feet in height on the 
table land opposite to the aqueduct, and which is naturally adapted to the 
purpose, so as to divide the current or running water of the Croton from 
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tlie main body of the head, which (hus becomes th3 XBOiit efficient purify* 
ing reservoir imaginable, at little trouble or expensCi and of any required 
extent. 

You may now perceive these two enormous reservoirs are needless,, ai 
you will have one much more efficient ready made, free of expense for 
construction or for maintenance, of any capacity you may at any time 
prefer, requiring no attendance or repairs, subject to no accident, occupy- 
ing no space useful for other purposes, supplying the water to the aque- 
duct perfectly purified — and thus saving the time, trouble, and expense of 
cleaning the aqueduct and reservoirs of ofiVnsive mud — saving you forty 
acres of land in the centre of your future metropolis for useful or orna- 
mental purposes, wherein the projected reservoirs would form the most 
inconvenient, monotonous, disagreeable, and dismal spectacle imaginable 
— hateful and dangerous to the neighbourhood, if any should ever be 
formed near such msidious structures — which sometimes suddenly give 
way, and the larger the more liiible they are to do so. The dreaded 
anticipation of such a possibility must be a perpetual bar to any improve- 
ment in their neighbourhood, or on any ground subject to their visitation ; 
add to this, their inconvenience, their interruption of communication be- 
tween extensive neighbourhoods. Imagine the extent of the larger, — 
thirty-three acres enclosed by a dead wall near thirty feet high — and you 
will have an ideal picture of such a monstrosity as was never seen, nor 
can ever be endured in the centre of any civilized place. , 

A review of the works for supplying the Eastern and Western portions 
of London with water, will also confirm and illustrate the foregoing posi> 
tions. The Western WaterWorks,supplying27 ,000 houses with turbid water 
from the Grand Junction Canal, and from the Thames, has a large dis- 
tributing reservoir for purifying the water. While the Eastern Water 
Works, supplying 46,000 houses with pure water from the river Lee, has 
only a small distributing reservoir on an artiticial conical hill of eighty 
feet in height, and little more in diametjbr at its summit ; thus showing 
that a small distributing reservoir is only needed at New- York, and that 
the immense contemplated receiving reservoir is wholly useless and 
unwarranted. 

The climate, also, ahd the purposes to which the water is to be em- 
ployed, oifer unanswerable objections to these immense animalcular 
ponds — in which the water will stagnate to waste by evaporation and 
filtration, and to poison the surrounding atmosphere with noxious exha- 
lations in the fervent summer heat, and be lowered to the point of conge- 
lation in winter, and rendered wholly unfit to supply the fire engines, one 
of the most important and imperative purposes for which it is needed — 
and this evil will be also severely felt in the incessant fracture of the 
various pipes of supply. 

In the reports for December, 1838, the Commisioncrs 

estimate the distributing reservoir $360,700 00 

Receiving reservoir. ...••••••••• • 565,748 €0 

$926,458 00 

Add to this the unmentioned contingent works, the expense of mainte- 
nance, the value of the vast space they will occupy, and endeavour to 
conceive the property injured or destroyed by contiguity with these 
gloomy erections, the damages the corporation will be ultimately liable 
for — if yeu add all these considerations fairly into a sum, no doubt you 



164 Paper presented to the Common CounciL ' 

will find it onerous beyond your previous anticipation — though immense, 
yet much worse than useless. 

The great dissatisfaction generally expressed at the low bridge proposed 
for conveying the Croton Aqueduct over the Harlem river, first attracted 
my attention to these subjects ; and the Commissioners* statement of cost, 
80 much more than double for a high than for a low bridge, of the same 
extent, and for the same purpose, seemed so singular as to be doubtful — 
and having found their statements very erroneous, I shall endeavour to 
show you the fact. 

A careful inspection of the two plans will exhibit much irrelevant and 
useless workmanship, much unnecessary expense in their high bridge, and 
which contained errors of magnitude, with which you ought to be ac- 
quainted; while it was equally apparent that much essential work was 
omitted in their plan for a low bridge, and thus the comparison of these 
two plans was unfair, and the excessive cost of the high bridge was 
unfounded. 

The aqueduct has a reg&lar sectional clear area exceeding fifty feet 
superficial, and this area was maintained in the plan for the high bridge. 
But in the plan for a low bridge, the Commissioners propose to carry the 
water of the aqueduct over the Harlem River in four iron pipes, each three 
feet in diameter, and to construct a Bridge (or causeway rather) just 
sufificient to receive and protect these four iron pipes. 

N(»w, the superficial area of a pipe three feet diameter being only seven 
feet, four such hav* an area of only twenty-eight feet— seven such pipes 
would not carry the volume of water brought by the aqueduct, nor near 
that quantity, when the pipes have been twice deflected in their descent 
and twice in their ascent, as proposed. 

The unfairness, then, of the comparison of.these estimates is now appa- 
rent, and that the full supply of the aqueduct will be needed in a iew 
years you may perceive by comparing your grov^ing population with that 
portion of London supplied by the New River, and you will find this dimi- 
nished capacity of the aqueduct is miscalculated and erroneous, and that 
the full supply of it ought undoubtedly to be carried over the Harlem river, 
and at the established grade. 

A high bridge of gneiss stone with granite arches wholly laid in cement, 
divested of all unnecessary, but retaining all necessary and useful work- 
manship, w^ell and faithfully executed, supporting and perfectly protect- 
ing a cast-iron aqueduct of fifty feet available area or water course, 
constructed in a superior manner so as never to Jeak, capabln of easy 
replacement, always subject to inspection, with iron waste weirs to dis- 
charge any superfluous water into the Harlem river, protected and 
surmounted by a double covered bridge, may be erected for the sum of six 
hundred and fifty thousand dollars. 

If the foundations of said bridge were laid to low water mark with 
concrete, and which is the best and easiest mode in that situation, and in 
which coffer dams are of difficult construction, the bridge may be built, in 
all other respects alike, for six hundred and ten thousand dollars. 

To ascertain the exact cost of the low bridge is difi^cult, from the Com- 
missioners' report, as their estimates are so varied and indistinct. 

The first estimate of low bridge' given in their report, 
December, 1837, and for four iron pipes three feet 
diameter, with influent and efiiuent pipe chambers, 
was..... • 9426,027 00 
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Iq this estimate the low bridge and pipe 
chambers were estimated at the sum 
of $266.057 00 

In their estimates published in Decern- * 
ber, 1838, the low bridge is estimated 
at 360,000 00 

Carry out difference 93,943 00 

I have shown that seven pipes of three feet diameter 
are required to carry the volume of water ; but as 
four pipes of four feet diameter would cany it, and as 
the bridge might carry them, and as it is favorable to 
their estimate so to consider it, we will take the 
increased cost of four four-feet pipes, and add one- 
third to thickness to obtain equal strength 93,964 00 

$613,934 00 
An amount so corresponding with the cost of a high bridge, while so 
many allowances have been made in favor of the low one, as to show that 
in expeuse they are equal. You will thus see what a miserable bargain 
the Commissioners are so imperiously driving — what disgrace the Corpo- 
ration must incur by having this miserable structure forced upon them. 
To call it a bridge is to abuse the term, as it cannot be travelled over, nor 
can it be navigated under except by inconsiderable vessels, and by them 
only for a short period during slack water, as is plainly evidenced in the 
rapid current at Macomb*8 Dam. What a curious anomaly it thus would 
exhibit in one of the 6rst seaports in the universe— preventinjsr or immea- 
surably delaying the improvement of a river equal in size to the Seine at 
Paris, so intrinsically valuable from its proximity to the ocean — prevent- 
ing the proper improvement of a long line of water frontage of this great 
metropolis, and of the neighbouring county of V\ estchester, on which it 
will inflict such injury and disgrace as will and must be insupportable. ^ 
Having thus discusssed two of the prominent errors in the Croton 
Works, and having made plans and models to explain and confirm the 
foregoing statement, I beg to submit them to your attention, with the 
observation, you are not to consider the subject exhausted of interest, but 
that other matters equally interesting and equally deserving your serious 
consideration remain untouched. 

I have the honor to be, Gentlemen, 

Your very humble servant, 

James Frost. 
Substance of a Report to the Common > Brooklyn, 

Council of the at]/ of New.' York, ) 



Massachusetts Railroad Reports. 

[We commence the re-publication of the Reports presented to the 
Massachusetts Legislature by the various Railroad companies in that 
State. The condensed statements of their expenses and income, will 
prove useful to members of the profession. 

We are indebted to John M. Fessenden, Esq., for a copy of this valu- 
able paper. 
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Third Annual Report of the Andover and Haverhill Railroad Corporation, 

The Directors of the Andover and Haverhill Raihoad corporation do 
hereby make their Fourth Annual Report, of their acts and doings, 
receipts and expenditures, under their act of incorporation. 

In their last annual report, it was stated, that the road had been com- 
pleted to the bank of Merrimack river, in Bradford, opposite to Haverhill, 
and opened for use. 

For the extension of the road from this place to the liiie of the State, 
the most westerly of the three routes, authorized by the Legislature, has 
been adopted by the directors. 

This route crosses the Merrimack, about two hundred feet to the east 
of the .present depot in Bradford, thence along the bank of Little river, to 
its junction with the Boston and Maine Railroad, ut the line of the State, 
being about three miles in length. 

The grading of the first division of this last mentioned road, from the 
line of the State to Ex.eter, was commenced in October last, about live 
miles of the work is already completed, and it is understood, that the 
remaining portion of this division will be finished without delay. 

At a meeting of the stockholders of the Andover and Haverhill Rail- 
road, held the seventh instant, they voted to request the directors to pro- 
ceed immediately in the erection of a bridge across Merrimack river, and 
in the construction of the remaining part of the road to the New Hamp- 
shire line. 

To build the Merrimack River Bridge, the necessary depot building! 
in Haverhill, and to finish the road to the line of the State, will require an 
addition to the present capital, of one hundred thousand dollars. 

The Andover and Haverhill Railroad Corporation have contracted with 
the Boston and Maine Railroad, to do and perform all the transportation 
of persons and freight upon and over said Railroad, when completed to 
Exeter, on such terras and conditions as appear by their contract, which 
is hereto appended. 

It appears from the books and accounts of the treasurer, on the first of 
January instant, that the total amount of capital paid in, was two hundred 
and seventy. 6ve thousand six hundred and forty-one dollars. 

The total amount of expenditures the last year, was ninety-six thousand 
eight hundred and forty dollars and ninety-one cent^. 

For the repairs of the road, five thousand one hundred and* fifty-two 
dollars and eighteen cents. 

For repairs of engines and cars, one thousand eight hundred and forty- 
one dollars and seventy -eight cents. 

Interest paid on State scrip, four thousahd ^ve hundred and efgbty-three 
dollars and fifty- three cents. 

All other miscellaneous expenses, including the toll paid to the Lowell 
Roadj thirty-four thousand six hundred sixty-one dollars and two cents. 

Also for unsettled accounts of the last year, for the construction of the 
road and unliquidated land damages, fifty-five thousand one hundred and 
eighty-five dollars and ninety-three cents. 

The amount received the last year, for the transportation of passengers 
Wjas forty-two thousand nine hundred and fifty-two dollars, and seventy 
nine cents. For freight, twelve thousand six hundred and sixty-four 
dollars. Other miscellaneous receipts, one thousand seven hundred and 
eighty dollars and five cents. 
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The amount received for stock was, forty-two thousand one hundred 
and eighty-five dollars and ninety-one cents. For State scrip, fifty thou* 
sand dollars. 

The amount divided the last year, was nine thousand dollars; heing^ 
three per ^ent. on three thousand shares, paid in October last. 
All of which is respectfully submitted. 

Hob ART Clark, 
En. Silsbt, 
Thomas West, 
Amos Abbott, 
Samuel A. Walker, 
AifDOVBR, January 29, 1839. Directors. 



At a meeting of the Directors of the Andover and Haverhill Railroad. 
Corporation, held September 7th, A. D , 1838, 

Voted. That the agreement with the Boston and Maine Railroad of 
this date, be accepted, and that Hobart Clark, Esq., President of the Cor- 
poration, and one of the directors, be authorized to sign the same. 

Said agreement is in the following words, to wit: 

Whereas, at a meeting of the stockholders of the Andover and Haver- 
hill Railroad Corporation, holden at Brown's Tavern, in Haverhill, on the 
twenty-fifth day of August, in the year of our Lord, one thousand eight 
hundred and thirty-eight, specially called for the purpose, it was voted, 
that the directors of the Andover and Haverhill Railroad Corporation be 
authorized to contract with the Boston and Maine Railroad, to transport 
all ihe passengers and freight over said Boston and Maine Railroad, for a 
term not exceeding five years from and after said road is completed to 
Exeter. Provided the same can be done, by paying said Boston and Maine 
Railroad a sum not exceeding six per cent, interest, per annum, on asuro 
not exceeding two hundred thousand dollars. 

And whereas, at a meeting of the stockholders of the Boston and Maine 
Railroad, holden at Tucker's Tavern, in Plaistow, on the fifth day of 
. Sej)tember, in the year of our Lord one thousand eight hundred and thirty 
eifjht, it was voted,— That the directors of the Boston and Maine Rai^ 
road be and hereby are authorized to make such contract with the direc- 
tors of the Andover and Haverhill Railroad Corporation, for the transpor* 
tation of passengers and freight, upon such terms and conditions as they 
shall deem expedient, or the interests of the corporation shall require. 

Now, therefore, this agreement made and entered into by the directors 
of the Andover and Haverhill Railroad Corporation, of the one part, and 
the directors of the Boston and Maine Railroad, of the other part, 
witnesseth : 

That when said Boston and Maine Railroad shall be fully completed, 
in all respects, and ready to be opened for use with convenient depots, 
from the line of the Commonwealth of Massachusetts, at Haverhill, to 
some convenient place in the town of Exeter,— in consideration of the sum 
hereinafter mentioned, — the directors of the Andover and Haverhill Rail- 
road Corporation shall take and hold full possession thereof for and daring 
the term of five- years from the time of taking possession, as aforesaid. 
That the said Andover and Haverhill Railroad Corporation, shall pay, for 
the use of said Boston and Maine Railroad, the sum of twelve thousand 
dollars annually, after taking possession of the same as aforesaid, to the 
treasurer of said corporation, and keep the same in good running repair 
during the term aforesaid, and give possession of said Railroad to tK^ 
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directors of the Boston and Maine Railroad at the expiration of said term, 
in such repair, the necessary wear and decay of materials only excepted. 

It is agreed, that the Railroad shall be constructed in the same manner 
and s'yle, and shall be laid with the same kind of iron rail as the Andover 
and Haverhill Railroad. 

It is farther agreed, by the parties aforesaid, that in case of failure in 
any part of the construction of the Boston and Maine Railroad, by reason 
of defect in the original construction of the road, the same is to be repaired 
at the expense of that corporation. 

Provided, nevertheless, if the said road shall be constructed to any town 
beyond Exeter, the above contract is to be void. 

Dated at Andover, the seventh day of September, A. D., 1838. 

HoBART Clark, 
Director of B, S^ 3f. Railroad, J. Bur ley. 
Director of A, Sf H, Railroad^ Enoch Silsby. 



Seventh Annual Report of the Boston and Lowell Rail-road Corporation, 

To the Honorable the Legislature of the Commonwealth of Massachusetts: 

The Directors of the Boston and Lowell Rail-road Corporation do hereby 
make their Seventh Annual Report of their acts and doings, receipts 
and expenditures, under their act of incorporation* 
The total amount of capital paid in, is $1,500,000 00 

The amount expended the past year, exclusive of amount 
. spent and charged to the cost of the road, is — 
For repairs on the road, including $4,295 90 for extra 

repairs and improvements, and removing snow, 15,734 90 

For repairs on engines and cars, 10,945 77 

For fuel, oil, salaries and other miscellaneous expenses, 48,917 27 

$75,595 94 
The amount received the past year, is, — 

For transporting passengers between Boston and Lowell, -$94,669 10 
For transporting merchandise " " • '* : 76,236 47 
" transporting United States Mail, 1,000 00 
** transporting passengers for the Andover and Haver- 
hill Rail road Corporation over our road, 14,514 2 1 
For transporting merchandise for the Andover and Ha- 
verhill Rail-road Corporation over our road. 3,482 56 
For transporting passengers on the Nashua and Lowell 
_ Railroad as per agreement with that corporation, 1,976 24 

$191,7 77 85 

The amount divided during the past year is $90,000, being six per cent, 
on the capital paid in — two dividends of three percent each. 

Since the last annual report, in which an account was given in detail 
of the cost of the road up to that time, there has been expended towards 
the completion of the road, as follows : 
For five miles second track, now complete from Boston to 

Wilmington, fifteen miles, $26,284 lO 

For land and buildings needed for merchandise at the 

Boston depot, 25,694 76 

For locomotive engine, and ten new merchandise cars, 9,290 00 
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For sundry miscellaneous expenses, $1,88138 

** superintendence; 2,4Q0 00 

*^ land damages, dt>c., 321 00 

" rail iron, 689 18 

** interest account 708 33 

6,999 89 



$67,268 75 



Whole amount expended on cost of the road, and appur- 
tenances, at the time of the last annual report, 1,508,394 75 



Whole cost of road to Nov. 30, 1838, $1,575,663 50 



1*-^ 



The amount of debt due from the corporation, $55,380 00 

The balance of profils on hand, from which a dividend 
of four per cent., or $60,000, is declared, and will be 
paid on 11th Feb. next, is 128,769 72 



The corporation have land on hand, for sale, cost, as ap- 
pears by the books, $48,635 58 
Cash balance on hand, 23,339 27 
Notes and debts due the. corporation, 36,511 37 



$184,149 72 



108,486 23 



Balance, $75,663 50 

The corporation haying accepted the act of our Le^slature of April 
9th, 1838, it is now contemplated to increase our capital stock in a sum 
sufficient to pay off our debts, and for such other expenditures on the road 
as may be required. 

All which is respectfully submitted. 

Joseph Tilden, 
Wm. AppletoNi 
John Brtant; 
P. T. Jackson, 
Geo. W. Ltman* 



Seventh Annual Report of the Boston and Providence Rail-road 

Corporation, 

To the Honorable Legislature of the Commonwealth of Massachusetts ; 

The Directors of the Boston and Providence Rail-road Corporation do 
hereby make their Seventh Annual Report of their acts and doings^ 
receipts and expenditures, under their Act of Incorporation. 

During the past year they have incurred a considerable expense, in 
repairing, strengthening, and widening their bridges, in the erection of a 
new engine-house in Roxbury, of passenger-houses in Dedham and Can- 
ton, and in laying a second track from Boston to the Roxbury depot* 
They have also settled several claims for land and damages. The only 
remaining claim of much consequence is that for passing across the 
lands which are parlitdly covered by water west of Boston Neck. This 
they have long been endeavoring to compromise, and they trust it will be 
settled during the current year. 

22 
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They have modified their contract with the Taunton Branch Railroad 
Corporation, for drawing their passenger and freight cars over our road, 
in conformity to the wishes of that Com})any. 'J'liey have rescinded their 
contract with the Boston and New York Transportation Company in 
relation to the steam-boats, by mutual agreement. 
The whole amount expended for construction of the 

road, buildings, and appurtenances during the past 

year, is $21,948 33 

The total amount of capital stock of this corporation 

paid in, is $1,782,000 00 

The expenses of the company the past year, exclusive of those men- 
tipned in relation to construction, have been as follows. 

For repairs of road, exclusive of bridges, $11,211 00 
*' repairs of bridges, 5,645 69 ■ i 

$16,856 69 

" repairs of engines and cars, 19,953 02 

" amount paid to the Rhode Island Rail-road Company 
for the lease of their road, bridge, and depot, under 
contract sanctioned by the Legislature, 6,468 10 

" other miscellaneous expenses, 76,766 47 



1 1 II- 






$120,044 28 

The receipts of the company during the past year have been as fol« . 
lows : 

Cash received for transportation of passengers, $ 1 96,974 73 

'*• " for transportation of merchandise, ' 6-1,148 92 

" for transportation of mail, 2,2(i0 00 

" for rents, l,t41 60 

'* " from the sale or 981 shares of new stock, at an 

advance of $3,303 23-100 beyond the par 
value, amounting to j $101,403 23 

The above advance is carried in the treasurer's books to interest 
account, leaving the balance of that account $661 8-100 against the 
corporation. 

The amount divided during the past year is $136,312, being in twc 
dividends. 

The first dividend was declared in January, 
1838, of 4 per cent, on the amount of 
capital stock then paid in, viz. on 
$1,683,900, amountingto $67,356 00 

The second dividend was declared in July 
last, of 4 per cent, on the capital stocli 

^ then paid in, viz. on $1,723,900, amount- 
ing to 66,956 00 

Total, $136,315? 00 

All of which is respectfully submitted. 

JOS r AH QUINCY, Jr., 
JOSEPH W. REVERE, 
JNO. F. LORING, 
BENJ. R. NICHOLS, - 
Directors of the Boston and Providence Rail-road Corporation, 
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ISevenlh Annual Report of the Boston and Worcester Rail-read 

'"' •'■ ■ • "■^'" Corpohttdn. ■ "'• ^'- - ''- -^ 

TThe Directors of the Boston' and Worcester Rail-road Corporation 

respectfully • .i^ . 

. REPO R T : 

That during the past year the passenger and freight trains of cars hare 
run regularly between Boston arid Worcester. 

There has been, within the year, no loss of a regular trip of the path 
fienger train arising from obstructions by snow or any other cause. 
There have been several instances of detention of the traihs^by snow 
storms or accidents, but of the 1366 trips, eight only have occupied 
more than four hours. 

There has been no accident which has caused any personal injury to 
any passenger on the rail-road, either within the past year, or since the 
opening of the road. 

Some small expenditures have been made within the year, in the 
erection and completion of buildings at the freight depot in Boston, and 
also in improving and securing some parts of the Road. 

Tlie whole amount of capital stock paid in, is $1,700,000 00 

The expenditures within the year, exclusive of the amount 

charged to the construction of the road, amounted to viz : 85,672 97 
For repairs of engines and cars, $16,672 24 

** repairs of road, 12,521 35 

** fuel used in engines, , 12,854 28 

" oil and tallow for engines and cars, 1,985 82 

** clearing road of snow, 43 96 

** salaries and wages of officers, agents, 
and laborers of every description, taxes, 
insurance, and all other expenses, 42,495 32 

The receipts of income from January 1, 1838, to January 

1, 1839, amounted to $212,325 03 

viz : 
For passengers, $112 032 43 

" freight, hauling gravel and mail, 94.827 -^l • 

'* rents and storage, 5,465 29 

The amount of dividends declared within the year was $102,000 00 

viz : 
July 1, 1838, 3 per cent., $51,000 00 

January 1, 1839, 3 per cent., 51,000,00 

Before declaring the last dividend, the directors reserved for deterio- 
ration of perishable materials in the road, and depreciation of engines 
and cars, beyond the repairs, the sum of $15,000. 

NATHAN HALE, 
DANIEL DENNY, 
ELIPHALET WILLIAMS, 
NATH'L HAMMOND, 
WM. STUKGIS. 
Boston, January 17, 1839. 



Third Annual Report of the Charlestown Branch Railroad Company. 

To the Henorable Senate and Home of Representatives of the Ck)mmonweaIth of Massachusetts, in 

General Court aosembled : 

The Directors of the Charlestown Branch Rail-road Company, do here- 
by, respectfully, make their Third Annual Report of their acts^ aad 
doings, receipts and expenditures, under their act of incorporatioa: 
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During the past jear, the road has been completed from the junction 
with the Boston c^nd Lowell Rail-road to Gray's Wharf, so called in 
Charlestown, and the location from Grey's Wharf to Sweet's Wharf, 
being the whole line of the road, has been filed with the commissioners 
for the county of Middlesex. 

By a stntement of the treasurer, made up to the 1st instant, it appears 
that the receipts of the company have been, — 
From assessments, $50,126 00 

« loan, 6,000 00 

T6tal, $55,126 00 

The expenditures to the same date, as appears by the statement, have 

been, — 

For engineering, surveying arid other expenses, $2,600 03 

" land purchased, $1,618 00 

» damages for land taken, 2,000 67 3.625 67 

** construction of road, 47,496 49 

Total, $53,722 19 

In compliance with the fifth section of the act passed on 19th April, 
1837, the directors further report : 

The total amount of receipts from the date of the last annual report to 
'1st instant, — 

From assessments, $29,825 00 

** loan, 5,000 00 

Total, $34,825 00 

The total amount of expenditures the same period, — 

For miscellaneous expenses, $1,008 43 

** damages for land taken^ 2,007 67 

i " construction of the road, 30,671 83 

Total, $33,687 93 

All of which is respectfully submitted. 

Chablss Thompson, 
Thomas C. Smith, . 
Abijab Goodridgb, 
Eben'r Barker, 

Charlestown, Jan. 12, 1839. S. Varney. 



Anniial Report of the Petersburg Railroad Company, 

PROCEEDINGS AT THE ANNUAL MEETING OF STOCKHOLDERS OF THS 

PETERSBURG RAIL-ROAD COMPANT. 

At an annual meeting of the Stockholders of the PeterBburg Railroad 
Company, held at the Bollingbrook Hotel in Petersburg, on Monday, the 
4th March, 1839. 

Present, in person or by proxy, 4092 shares^ entitled to 1159 votes, con* 
stituting a quorum of the entire stock, which is 6055 shares, entitled to 
2001 votes. The meeting was organized ; Robert B. Boiling, Esq., Recor- 
der of the town, was called to the chair, and Sam. Mordecai appointed 
secretary. 

Charles F. Osbom.^, Esq., President of the Company, presented, and 
read to the meeting, ti^e Annual Report][of the Board, accompanied with 
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Tarious accounts and statements, which were receited, and ordered to be 
printed for the use of the Stockholders. 

The meeting then proceeded to the election of a President and Directors 
for the ensuing year ; whereupon Charles F. Osborne, Esq., was unani- 
mously re-elected President ; and Joseph Bragg, Benjamin Jones, and Ro- 
bert B. Boiling, Esq., were elected Directors^on the part of the Stockholders. 
Samuel Mordecai and Thomas N. Lee, are Directors on behalf of the 
Commonwealth. 

The meeting then adjourned. 

Robert B. Bolling, Chairman. 

BSFORT OF THE BOARD OF DIRECTORS. 

The Board of Directors now present to you the result of their proceed- 
ings, during the last twelve months, exhibiting the present condition of the* 
Company and its future prospects. They discharge this duly, on the pre- 
sent occasion, with more than ordinary satisfaction, because at no period 
have your affairs generally been more prosperous, than at present. 

The road is now in fine order, the locomotives, cars and coaches, are in 
good repair, we have been entirely exempt from accident, and the revenue 
greatly exceeds that of any previous year. Nor do we discern any thing 
in prospect which should diminish the pleasure arising from these consi- 
derations. 

The road to Raleigh, and that from Fredericksburg to the Potomac, we 
are led to believe, will both be finished before we again assemble, and these 
improvements cannot fail to enhance yourfgeneral interests. All that will 
then remain to be accomplished, to consummate our most extended plans, 
and to realize the hopes we have hitherto indulged, are the establishment of 
a continuous connection with the Wilmington and Raleigh Railroad Com- 
pany, and the extension of the road from Raleigh to Columbia. With 
these links, or with either one of them completed, (though we look 
sanguinely to the completion of both at no remote period,) the prosperity of 
this Company will be so well secured, that we believe it can neither be 
destroyed or impaired by any antagonist interests whatsoever. 

The statements now submitted to you, show that the income for the 
year ending 31st January last, is $121,440 50. Of this amount $68,410 
47 was received for freight, $38,692 46 for travel, and $14,337 6S for the 
mail and incidental transportation. The total receipts of the Company, for 
the year ending 31st January, 1838, was $103,939 48, of which $58,483 
68 was for freight; $30,305 46 for travel, and $15,210 35 from the mail 
and other sources, showing a total increase in the past over the preceding 
year of $17,501 3, of which increase $9,986 89 is in freight and $9,824 13 
in travel and other transportation. From the Post Office Department we 
have received 2,309 89 less than in the preceeding year. 

The Board are of opinion that the income for the current year will not be 
less than $140,000. * 

We find the trade on the Roanoke annually becoming larger, and the 
transportation ©f goods, produce, and persons, already greatly increased by 
the extension of the Raleigh and Gaston road, will be constantly augmented 
as that road is advanced, and stage-lines to the south and south-west esta* 
blished in connexion with it. The facilities afforded by the Wilmington 
and Raleigh Railroad, now rapidly approaching to completion, and on which 
route a daily route to Charleston is established, insures to us a large in* 
crease of travel. No plan heretofore adopted can compete with this for 
safety, expedition and comfort. The traveller from New York can reach 
Charleston by this route in 66 hours, and from Baltimore to Charleston will 



174 Annual Report afthe Petersburg Railroad CBmgany. 

require less than 42 hours, a shorter time than it can. be performed in by 
steamboats, and without the hazard attending them. Such a line as this, 
and another continuous line by Railroad from the north to the capital of 
North Carolina, must possess the great travel north and south, and secure 
to us, important advantages. 

We lay before you detailed statements of the charges incurred the past 
year, as well as^ statements of all other expenditures. The charges, you 
will perceive, amount to $92,744 6 ; last year they were $80,736 28. You 
will observe that the repairs of engines, &c., and the expense of running 
them, amount to more, afid the repairs of road to less than last year. 
"When yob consider that we now run twice the length of line we ran here- 
tofore, that the business requires two daily passenger lines on each division, 
going over 328 miles of road daily, and that all our other engines, not un- 
der repair, are constantly employed in the transportation of goods and pro- 
duce, you may readily account for the addition to our expense in thesis 
items. The expenditures, have however, been mainly increased by repairs 
to the road, consequent to the storm in November last, the rebuilding of 
several bridges, a stationary engine, lathes, and other machinery in the 
work-shops, (which might properly be charged to capital,^ and the decree 
against the Company in the case of Hinton. To these may be added, the 
expenses incident to our contracts on the Greensville and on the Raleigh 
and Gaston roads, from the last of which we received until recently no 
equivalent for our expenditure, as must be the case in the commenconient 
of business on. all roads. A portion of the Raleigh and Gaston, road was 
opened at a dull season of the year, as the statements before you show, 
and it is only since the road tvas extended to Henderson, that we have 
been partially indemnified for our expenses. This evil, however, we con- 
sider as temporary, and one which we could not avoid without creating 
great dissatisfaction. 

On reference to the'accounts submitted at your last meeting, you will 
find the amounts to the credit of transportation and profit and loss to be 
$43,543 8 1. Since then there has accrued a profit of $28,696 45 — making 
in all $72,240 26. In June last, we divided among the stockholders 
.$24,220, and irt November, $21,192 60 ; leaving to the credit of transpor- 
tation^nd piofit and loss on the 1st of February last, $26,827 76. 

We estimate the expenses of the current year at $89,542. In this are 
included the cost of three new bridges, which it is absolutely necessary to 
€rect, and the expense of running on the roads with which we are con- 
nected. This increased distance increases^ of course, the amount of char- 
ges, which will be compensated by our additional receipts. 

Since your last meeting, one locomotive, three coaches, and thirty cars, 
have been bought or built, and paid for; the total cost of which amounted 
to $20,300 46. This increase of motive power, &c., is insufficieut for 
our trade and travel, as the murmurs of the community testify. The Board 
have ordered two more locomotives, and twenty sets of wheels and axles 
for cars. The locomotives will be on the road in the course of the present 
month, and the wagdns will be constructed as speedily as practicable, with 
a due regard to economy. With this additional power, we hope to effect 
the transportation satisfactorily. Onr means, however, are insufficient to 
meet the demands of the country at the most pressing seasons of business, 
or when the quantity of produce accumulates for a few weeks, afier having 
been suspended by the previous impracticability of wagoning on the com- 
mon roads, or navigating the river. As, however, the Raleigh and Gaston 
Company will ere long prepare to do their own transportation, our means 
will then be sufficient to effect our own. 
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The accounts and statementa now exhibited, present a full view of the 
affairs of the Company ; they are as clear as the most systematic arrange- 
ments can make ihem. The loan granted by the state has, as the accounts 
exhibit, been but partially and temporarily availed of. Under the act of 
the list session, the Board of Public Works did not feel anihorized to issue 
other than a five per cent, stock, and unable to dispose of it, either here or 
abroad, at par, we deemed it advisable to retain it, and to ask of the legis- 
lature, at its present session, to convert it into stock bearing six per cent. 
This we have reason to believe they will readily assent to, and thus enable 
Qs to make a ready disposition of it and discharge our obligations. 

The Board deem it proper to remark, that an erroneous opinion gene- 
rally prevails, as to the profit on the transportation of goods and produce. 
An irregular business, sometimes excessive, and at other times inconsider' 
able, is attended with small profit. The charges necessarily incurred are 
at all times heavy. The wear and tear of the road, of locomotives and 
cars, is considerable; and the agencies, &c. incident to the busine.ss are 
numerous and expensive.. If we relied on this branch of our tfansporta* 
tion alone for income, we shoujd be left, after paying the current expense* 
properly chargable to it, with a sm^U surplus. The expense of haulage 
on the best constructed level roads, with ample custom and most econo- 
mical management, is estimated at 4j^ cents per ton per mile. Where the 
grades are heavy, as on portions of our road, and of those connected with 
it, the expense is greatly increased ; because an engine on such grades 
cannot do one-half the work which it can on a level. Assuming, however 
4 J cents per ton per mile as the cost, it; would amount to $2 70 on 10 
bbls. flour from Gaston to Petersburg. Our charge is $3 50, which would 
leave a profit of 8 cents per barrel to pay interest on capital, dividends, &c. 

So much has been said in the public prints, and elsewhere, respecting 
the mails, our proposals for its transportation, and the course which the 
board deemed it advisable to pursue, that they omit for this, and other 
reasons, further explanation on this unpleasant subject. Believing that 
their conduct, which has been freely canvassed, has been approved by you, 
we content ourselves with laying before you the correspondence held with 
the department. W e asked but a fair compensation. We were driven 
into the present contract by circumstances beyond our control. In the 
position we occupied, no other safe alternative, in our opinion, was pre- 
sented, than the one adopted. The Board also submit a copy of their 
memorial to Congress, in reference to the express mail pay, unjustly, as 
they conceive, with-held from them by the Post Ofifice Department. Ac« 
companying this, is a letter from the Postmaster General to the Committee 
of the Senate, and its report adverse to the claim. We must bend to- 
power, when we have 'Uo other resource ; but we retain the opinion that 
our claim is just, according to the letter and spirit of the contract, and we 
shall not relinquish the hope of obtaining a verdict in our favor, until we 
have exhausted the remedies enjoyed under our laws. 

The Board applied to the last legislature of North Carolina for permis- 
sion to form a permanent, direct connexion at Weldon, with the road of 
the Wilmington Company, and presumed from the reasonableness of the 
request, it would have been granted. In their wisdom, the privilege was 
denied ; the right, however, is possessed by the Wilmington Company, 

The Board regret that the committee appointed at your last meeting, 
(as required by the Board of Public Works,) have not performed the duty- 
assigned to them. We earnestly desire that the subjects with which they 
were charged, should be thoroughly investigated and a comparison made 
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of the business and expenses of this road with other Raikoads in the 
United States and elsewhere. In the absence of this investigation and 
report, we have only to assure you that every proper economy and respod^ 
sibiJity has been introduced and effected, which can, in our opinion^ be 
made with a just regard to the interests involved. 

Appended to our report and accounts, is a statement recently furnished 
by the auditor under a resolution of the legislature, to which your attention 
is respectfully invited. You will perceive from it, the relative value of 
your investment, with others^in the state to the present period. Comments 
would be superfluous. 

Upon a review of the past, and in regard to the future, we see every 
thing to encourage us, and nothing to apprehend. We believe the day is 
not far distant when our stockholders will be amply remunerated, and the 
income of the Company sufficient, after satisfying them, to create a fund 
for laying down a permanent iron track, which our increasing business 
even now requires. 

All of which is respectfully submitted, 
By order .of the Board of Directors, 

CHARLES F. OSBORNE, President. 



Transportation for the year ending January 31^ 1839. 

Amount received for produce and merchandize, 

30,876,049 lbs. $68,410 47 

Do Passengers, 16,030, 38,692 46 

Do The mail, ....... 12,768 10 

Do Sundries, (timber, iron, &c.) .... 1,437 12 

Do Storage, 132 36 

$121,440 51 
Charges on Transportation for the year ending January 31, 1839. 

General Superintendance, - . - . $6,500 00 

Agents and labor at Petersburg and at other depots, - 11,759 15 
Pay of engineers and train captains and hands, with their 

board upon the line, - - - . 6,416 57 

Oil and fuel, - - - - - - 9,736 31 

Repairs of engines, including labor and materials, and the 

cost of a stationary engine, with lathe and fixtures, - 17,069 38 
Materials for repairs of road, overseers, negro hire and tools, 32,51 5 59 
Other charges not embraced in the above, - - 3,170 24 

Agencies on Greensville and Raleigh and Gaston Roads, 
and losses, (in this sum is included a judgment obtained 
by Hinton for $2100, and charges for a house burned 
near the road,) .... 6,586 82-$72,724 6 

$28,696 45 



it? 

First Annual Report of the Board of Directors, to the Stockholders of ikt 

HoUsatonie Railroad Company. 

Continued fr om page 1 53. 

Whether it will be most advisable for the Company to again open their 
books for subscription to their stock, or resort to a loan for the purpose of 
raising the necessary amount to complete the road to Massachusetts line, 
will be a question worthy their serious consideration. We feel entirely 
confident of the ability of the Company to procure a loan on favorable 
terms, of sufficient amount, added to their own means, to complete the 
northern division of the road. When they shall have completed and ))ut 
in operation the sofithem division, at an expense of nearly $600,000, and 
shall be in possession of means, in addition to the amount of more than 
$200,0(XO, with which to commence the construction of the northern divi- 
sion, and if we are not grossly deceived in our estimation of the value of 
this stock on the completion of the roaid, it will be -much to the advantage 
of the Company to raise, by loan, the necessary amount, rather than again 
to offerftheir slock lo the public. It is unnecessary, however, to decide this^ 
question at present, as the Company is now in possession of all means 
necessary for their present purposes ; and events may hereafter trcinspire, 
6f such a character as to leave no doubt in the minds of any, as to the 
answer this question ought to receive. 

It is probably known to most of the stockholders, and the community 
generally, that a company was incorporated some two years since, by the 
legiiilature of Missacliusetts, called the "Berkshire Rail-iioad Corpora- 
tion," with power to construct a Rail- Road from the south line of that 
[State at Sheffield, in the valley of the Housaionic, northerly to the village 
of V\e8t Stockbridge ; at which place it will intersect with the ** Western' 
Rail-Road,' leading from Boston to the west line of that state at West 
Stockbridge, which is now in course of construction ; also with the Hudson 
and Berkshire Rail Road, leading from West Sockbridge to Hudson, now 
completed and in operation ; and also with the Albany and West Stock- 
bridge Rail -Road, for the construction of which, a company is incorpora- 
ted and organized. 

.The Berkshire Rail-Road Corporation has been regularly organized, 
and an arrangement has been entered into between that Company and 
the ilousatonic Rail-Koad Company, fixing a certain determinate point 
6n the line between Massachusetts and Connecticut, at which said Com- 
pany have agreed to terminate their respective roads, thus ensuring to this 
Company, a continued line of communication from Bridgeport to West 
Stockbridge, and thence to Boston, Albany, or Hudson. 

* # 1» • ^l^ 4 « * 

In order to appreciate correctly, the advantages to the community, 
which will result from the constructioYi of this road, and to estimate with 
some degree of accuracy the business that will naturally fall on to ir, we 
should, in the first place, examine its location with regard to navigable 
waters, and to. means for transportation to market. Looking upon the 
map, we find on the ea^t, at an average distance varying but very little 
from forty mikes, the Connecticut River, one of those natural avenues con- 
trived by the Author of nature to facilitate intercommunication and the 
interchange of natural and artificial products between different portions of 
the country. On the west, at a dis ance avera<ring between thirty and 
forty miles, we find the Hudson, whose waters are literally burdened by 
(he incalculable amount of freights borne upon their surface. Midway 
between these noble rivers^ is the Housatonic, stretebing far away into tM 

23 
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north, affording, not the'mcans oftransportnlion upon iti waters, bm what 

i% p<-fh?ifM «:f\u\\\y iinportaiil to ilieiuaniilaclnring and mechanic arts, waier 
piWrr ii\sf}f}ii vL'JTlrjui Jiini', Ccipable of being applied to the propulsion of 
rfiv:l'iin'»fy, at an exj)'ir.8e conipcirtilively iriflnig. We find a valley ex- 
if.rA.u'r norfh from tide water at the ciij of Bridgeport, with an ascent very 
irrali'il, and ovf;r a soil of rmcU a character as !o render the construction of 
a Rad-KMd extremely cheap and Oiisy. We find m the same valley, a 
loineral wealth exceedmg in variety and extent that of the same amount of 
tf:rriiory in any pnrt of Mew England. Indef'd, any one looking upon the 
niap, and Heem^ the location of this valley, as compared with the Hudson 
and Connecticut rivers* and ih^n being ujade acquainted with its vast re- 
sorjrceH in water power and mii.eral wealth, can hardly resist the conclusion, 
that thiH was intended by r.atnre as the site of one of those improvements 
which art \ii\i invented for overcoming those obstacles to transportation and 
iniercornmijiHcation which exist in a state of nature. Let us next see what 
\n I he characitT of ihi.-f roud in respect to grades and curves. There is to 
he no ^nide exceeding 40 feet elevation to the mile, and only one exceeding 
:Ui ff;et, and but three or four exceeding 30 feet Iti going towards tide 
witer, wliioh wdl be in th'3 way of the greatest heavy transportation^ there 
will be no ascending grade exceeding 2(5 feet of elevation to the mile. It 
will not be necesHary to make any curve of less than 1,000 feet radius. 
(/onHe(]uently tins road, in these respects, will bear a favorable comparison 
with almoril any road in the northern states. Another question of still more 
importance, ih next presented, which is^ what is to be the cost of this road,. 
and how doeH it, in this re»])ect, compare with oth^r roads in this part of the 
country ? We have been furnishod with a statement of the cost of several 
im))()iiani K.ul-Koads in tho nurihern states, which we suppose to be cor- 
rect, which is as follows . 

i^Ht of the I Jortion and Worcester road, per mile *:•-.. $37,000 
** lioHion and Fro^'idencc, *« 42-000 

'* Norwich and Worcester. " 22,000 

" WeHtern Uail-Uoad, << 34,500 

•* New Jerney " »« 46,000 

" (Jamden and Amboy, •* 40,000 

*• (.'olninhia and Philadelphia, '' 40,600 

•* Alb'ghany and Portage, " 45.000 

" Allmny and Schenectady, " 6l,0U0 

•• Utiea and Schenectady, •* 19,000 

•• Hioningion, »« 52,000 

*• 1 1 an ford and New Haven, about 20,000 

ThfHe roiidH urn not all completed, but the cost of those which are not, 
\A (nktMi horn rHiinmtrs made by their friends or engineers, and is supposed 
to b(^ r()rr(M*.i. 'I'hoir averaj^c cost will be found to be more than ^|3b,000 
per mill*. While tho whole co^t of the grading and superstructure of tHe 
llmiHMionie road, will be loss than $13,000 per mile; and adding theright 
nf wny, and all roniingent expenses, the cost will not exceed $15,000 per 
mile. The iv:*nlt, then, is, that lo^f^s than one half the amount of net re- 
rripiM rtMiniivd to pay six per cent, protit on the same length ofroadof the 
aveia^^o voM of I hose named in the above list, would paj the same per cent- 
a^re on the s*toi k of this road. 

We mi^ht easily make up a s:atemeni, showing in dtUan and .cents an 
ry.'im.iff'i/ amount of receipts for business to be done oB ihii road, which 
would show a net protit to the company of G, 10, or aifcn 80 per cent. on. 
Ih« cost of its construction ; but this we do not propose ID do^fiv the r«anon, 
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that the public^ as well as ourselves, know how easily such statements are 
made, and how little reliance is generally placed on estimates of that cha- 
racter. We p^refer, raiher, to state facts, and leave each one who reids, to 
draw his own inferences. We propose, therefore, merely to enumerate 
briefly, some of the principal items from which we suppose the road will 
derive its principal revenues. 

And first, of the iron. This has, for many years, been one of the most 
important items in the business of this valley, (notwithstanding the dis- 
tance from market, and the consequent expense of transportation,) because 
of the abundance of the ore, and the excellence and high reputation of 
the material manufactured from it, known under the general name of 
Sahsbury iron There are, in the valley of the Housaionic, nine blast 
furnaces for the manufacture of pig iron, the farthest of which is within 
five miles of the line of this road There are also two more very near the 
iineof the lierkshire Rail Road, which connects with this in Berkshire 
county. There are also in Litchfield county, within the same distance, a 
great number of forges,, and at Canaan Falls one very large puddling fur- 
nace, which manufacture wrought iron. The Salisbury iron, from this 
valley, is now exclusively used in the national armories atHarper's Ferry, 
Springfield, and also, in various private armories in diflferent parts of the 
country. And for axes, crowbars, picks, Rail Road and carriage axles, 
and for Blacksmiths' use, and for various other purposes, is preferred to 
any other iron. Almost the whole of the iron made in this valley, is now 
transported to navigable waters at an expense of from five to seven dol- 
lars per ton. The whole transportation connected with, and growing out 
of the iron trade of the valley, is estimated, by those intimately acquainted 
with the businetis. at 20,000 tons annually, and we believe that this esti- 
mate is none too high. This Rail-road can afford to do all this transpor- 
tation at half the present prices, and still realize a fair profit on the busi- 
ness. Several of the furnaces, on and near the Housatonic, now transport 
their ore a distance often or fifteen miles, at an expense varying from 
$1 50 to $2,75 per ton. Ore can be delivered to these furnaces by the 
Rail Road, from inexhaustible beds in Berkshire county, at much less 
prices, and consequently, we suppose that large quantities will be trans- 
ported an the Rail Road. £ach furnace requires from 15()0 to 3000 tons 
annually. Mineral coal is now used to some extent in the establishments 
for the manufacture of wrought iron. Its transportation costs about six 
dollars per ton, when it can be delivered by the Rail Road at $3 per ton. 
There is every reason to suppose that it will be transported in very great 
quantities, for the use not only of the iron manufacturers, but for heating 
rooms and various other purposes. We have no doubt that such will be 
the result. 

Marble, nf a quality perhaps unsurpassed in the country, and in quan- 
tity wholly inexhaustible, exists on almost the whole line of this road, in 
the county of Litchfield, in Connecticut, and Berkshire, in Massachusetts. 
Great quamities of marble are now being transported from Berkshire 
county, by land, to the Hudson River, and thence to ^Philadelphia, to be 
used in the construction of the Girard College. The contracts for mar- 
ble from that quarry, for that single edifice, are said to amount to more 
than $300,000. The marble of the City Hall, New York, is from the 
same range. Its use in those two cases, is supposed to be sufficient evi- 
dence of its quality. The same range extends down the valley of the 
Housatonic, through the county of Litchfield, and in the immediate vicinity 
of th« line of this road. It is now quarried and sawed, to considerable 
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extent, at several* points in Litchfield county, and transported, in wagon 8 
to great distances, for tombstones and for ornamental purposes ; wh le the 
expense of transportation prevents its being carried to market in blocks, 
or for purposes of buil.ling; we know of no oti>er reason to prevent the 
quarrying and carrying to market of this article, to almost any extent. 

Granite, in massive blocks, unlimited in quantity, and of a quality to 
pompare, m. color and texture, with the best eastern granite, is to be found 
in New Milford, within fifty rods of the line of this road. This, when 
the tlail Road is completed, can be delivered at New York, or any pf the 
Atlantic cities so*jth of it, and sold at a profit, at prices much less than 
those at which the eastern granite is now sold. 

The well known stratified granite of Mine Hill, (within a short distance 
from this road, and to which a branch can be easily extended,) is already 
distinguished, in consequence of its singular formation, and its excellence 
as afire stone. This latter quality is so extraordinary, that it has beeii 
almost exc'usively used for hearths and jambs in the town where it is 
found, and those adjoining, for a great nucnber of years. This stone lies 
in layers ne rly parellel to the horizon, the layers varying in thickness 
from two inches to five or six feet ; each separate layer, however, being 
of uniform thickness, so that stone of any size, shape or thickness, from 
the thinnest flagging to the most massive block or column, can here be ol^- 
tained. The expense of quarrying is trifling, in consequence of the hori- 
zontal position of the strata, and the perpendicular fracture with which 
they always split. This range of stone covers an area of 2,000 acres— 
the supply is therefore inexhaustible. We suppose that ttiis stone, for 
fortifications and public works; for platforms, blocks, and columns; fof 
flaggnig and curbstone ; indeed, for almost any purpose for which flat or 
hewn, hanamered, or cut stone, can be required, can, upon the completion 
of this road, be delivered in the markets at rates much cheaper than any 
species of stone now in use ; and that, consequently, there is no practicable 
limit to the business that may be done in this article alone. 

The lime of this region, under the general name of Canaan lime has long 
borne the highest reputation for purity and strength. Masons, and all per-r 
sons in the habit of usmg this article, concur in saymg, that the lime of this 
range, which is found on the line of this road, through almost the whole 
county of Litchfield, will bear at least twice as much sand to the bushel 
of lime, as the common lime used in New Yorl^ and the southern markets. 
As an evidence of its quality, the fact may be mentioned, that great quanti? 
ties of it are annually transported to Hartford, a distance pf forty miles, in 
wagons ; and that, at the prices it must necessarily bear, it is still sold io 
preference to any other. We have no doubt that, with this Jlail Road built, 
this article would compete successfully with any lime now offered in the 
market ; and that consequently, great quantities of it woulpl annually pass 
over the road. 

A very singular and valuable deposit of porcelain clay exists in New Mil? 
ford, near the Ime of this road. This clay is highly valuable for the 
manufacture of all those articles which are to be exposed to intense heat; 
such as fire brick, portable furnaces, stove linings, crucibles, &e. ; and for 
these purposes, is found to be of the very best quahty. All these articles 
are now manufactured at New Milford, to considerable extent, and traspor- 
ted to market where it is found that, in consequence of their excellent 
quality, they can now compete successfully with the imported articles. 
The effect of a Rail Road communication, which would reduce one half 
the cost of transportation on this manufacture, will be readily appreciated. 
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ri» The water power of this valley is an item of the first importance in con. 
ilection with this subject. From the head of Canaan Falls to New Milford, 
a distance of about thirty-three miles, the Housatonic River falls four hun- 
dred and sixty feet; almost every foot of which fall can be improved at a 
very moderate expense. At two several points, more than 100 feet of fall 
can be accumulated within a distance of half a mile. It is computed by 
those well acquainted with both rivers, that the volume of water in the Hou- 
satonic at Canaan Falls, is fully equal to, and the fall considerably greater, 
than that of the Passaic, at Patterson. The water in the Housaiomc is 
considerably increased between Canaan Falls and New Milford, by tribu- 
tary? streams. It has been well ascertained that these powers may be purs 
chased and improved, and water power rented at less than half the prices 
at which equal powers are now held at Patterson and Lowell, and still an 
immense profit made by the operation. It will be recollected that.tfais com- 
pany has the authority to purchase, improve, and rent these powers, if they 
see fit to avail themselves of that privileffe. No reason can be assigned for 
the fact that this water power has not long: since been improved, and 
applied to manufacturin<r purposes, except the discouragement to manufac- 
turers to locato any establishment at so great a distance from mar)(et, with- 
out facilities for transportation. When such facilities are furnished by this 
road, can any one doubt that the improvement of the water power, and, 
consequently, a vast increase of the trade, travel, and transportation through 
the valley, will necessarily follow ? 

But, in addition to all this, it should be borr)e in mind, that the region 
through which this road is to pass, contains an agricultural, as well as. 
mechanical and manufacturing community ; and that, after going up from 
Bridgeport, a distance of perhaps fifteen or twenty miles, we find a section 
of country of at least ten miles in width, On each side of this road, extending 
through its whole length, which must of necessity throw its whole trjans- 
portation to and from market, of every description on to this road ; — we say 
of necessity^ because we know that any articles going to market, situated 
within ten miles of this road, can be brought on to it, and thus delivered 
in the market, cheaper than by any other mode; and we know further, that 
all articles of trade, seeking a market, do, (in consequence of the competi- 
tion which always exists in this country,) q/neressiY/, follow those avenues 
which are the cheapest ; and hence, all the transportation to and from this 
section, of ten miles in width, on each side of this road, we suppose will as 
paiurally fall on to it, and pass over it, as they would pass up or down the 
Housatonic River, if that were navigable like the Hudson and Connecticut ; 
and the territory that will thus become tributary to the road, is not entirely 
confined to this state, because the trade and business of an important sec- 
tion of Berkshire county, will also naturally seek an outlet in this direction. 

Let us mention the single article of plaster. It is well known that (with 
the exception of a short distance in the immediate vicinity of tide water) 
the farmers, through this whole region, use from one to ^we tons each of 
plaster annually, and that its transportation now costs them from four to 
seven dollirs per ton, varying with the distance; these prices can be re- 
duced fully one half, and probably more, by the Rail Road. Such a 
reduction in price, will naturally increase the quantity used ; what an 
amount then will be paid to the Company annually for transporting this 
article alone ! It is not platter alone, however, but every article which 
an agricultural, mechanical, and manufacturing community, require yr/?m 
market, or send to market, which will be transported over this road. Let 
any one undertake to estimate the amount of this transportation, and he 
will surprise himself with the result of his calculatioti^. 
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In addition to all these items, we must also take into the account the 
receipts from the transportation of passengers. This is a more difficult 
item to estimate, than either of the others. We can surely rely, at all 
/seasons of the vear, not only upon all the way travel, to wit, that of per- 
sons passing up or down the valley from one point to another ; but also 
upon all the travel of persons going to and from any portion of the valley, 
including a considerable portion of Berkshire county, to New York, or 
the south, or indeed to almost any part of the country, from the well 
known fact, that since the modern improvements in travelling facilities, 
the traveller, gning in any direction, (al nost as a matter of course,) seeks 
the nearest navigable water or Rail Road. Added to this, all the commu- 
nication from a very important section of the New England states, will, 
in the winter season, by means of the Western Rail Road, naturally fail 
upon this road, and pass over its whole length, towards New York, or 
indeed any section of the country south of Bridgeport. All this travel we 
suppose, beyond a doubt, will fall upon this road, independent of any 
travel from Albany to New York. 

8uch, then, are some of the more important of the sources from which 
we suppose this |;oud will derive its revenues ; and we can freely say, that 
we have the utmost, confidence that these revenues will be abundant to pay 
a yery liberal profit on the investment, immediately on the completion of 
the work. What will be added to this amount after the effects consequent 
upon the opening of such a communication shall have been produced, ia 
increasing the business and population of the valley, we leave to each one 
to conjecture. We look upon this as being literacy a project for internal 
improvement^ the object of which is to afford facilities for transportation 
and travel, to the interesting section of the country through which it is to 
pass, and which has been so long (as it were) shut out from the enjoyment 
of its natural advantages, by the want of some facilities of this description. 
As such an improvement, this road was originally projected ; as such, it 
has been thus far prosecuted ; and as such, we fully believe it will be con- 
tinued to its full completion, independent of any ulterior considerations. 
If indeed this should in the event prove to be the avenue through which 
the winter travel from Albany and the west shall pass to New York and 
the south, as many of its friends have believed it would, this circumstance 
would unquestionably add somewhat to the value of the stock of this Com- 
pany, (though we are aware that the mere transportation of passengers 
by Rail Road, during the most severe weather of winter in this northern 
climate, is not so profitable as many have supposed.) Still, no one 
engaged in this work, has ever dreamed that the prosecution or comple- 
tion of it was in any manner dependent upon the course which New York 
and Albany travel would ultimately take. The stockholders of this Com- 
pany reside, almost without exception, on the line of the road ; they are 
composed of the active business men of the city of Bridgeport, and of the 
farmers, manufacturers, and business men of the country, and they have 
embarked their means in this project, not with any speculative intentions, 
but for the purpose of opening a communication between the city and the 
country, from which they expect to derive mutual benefits. This object, 
it is believed, they will steadily pursue, until they shall have the satisfac- 
tion of seeing it fully accomplished. 

By order of the Board of Directors, 

William P. Burrall, President, 

Bridgeport, Slst Oclobery 1S3S. 
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''Engineer's Report. 
Engineer's Office j Bridgeport^ October \st, }838. 
To the Pffesident and Directors of the Housatonic Railroad Comfjany : 

Gentlemen, — I have the honor to submit the following brief statement 
of the progress of the work on the Housatonic Railroad, from its com- 
mencement to I he present time. 

On the twentieth of May, 1837, the survey and location of the line was 
commenced about three miles north of Bridgeport. 

Since that time several routes have been carefully surveyed from 
Bridgeport to the soaih line of the static of Massachusetts. On the route 
selected, the centre line from Bridgeport to New Milford, is now perma- 
nently fixed, and divided into 35 sections, of one mile each; the whole of 
which, except the superstructure of the road and bridges, has been relet by 
Bishop and Sykes, the original contractors, to the different persons or 
companies, who have now employed a force equal to about 300 men, to 
which they are constantly making additions. 

On the twentieth of Jufy, just two months from the commencement of 
the location, the grading was commenced on section No. 13, and is now 
in progress on seventeen sections. No. l2 will be completed during this 
month. No. 14 is now ready to receive tlie superstrOcture, and Nos. 15 
and 17, will be compieted,or nearly so, next month. Several other sections 
are in a very forward state. 

Thirty-three culverts, vaiying in size from one to fourfeet^ are com- 
pleted. Two of 10 feet span are now bemg constructed, and one of 16 
feet, and 166 feet in lengtk, is nearly finished. 

The culverts are all constructed in a permanent and substantial man- 
ner, and, I think, will bear comparison with such work on any other road. 
The contractors are generally doing the light work oh their sections, 
reserving the deep cutting and rock, for winter. By this means they will 
be enabled to employ a large force during the winter, and generally, to 
finish their grading in the early part of next summer. 

Shonid nothing occur to retard the progress of the work from this time 
forward, I feel no hesitation in saying, that the road may be put in suc- 
cessful operation from Bridgeport to New Milford, during the next year. 

In April last, by request of the Commissioners of the Berkshire Railroad 
Company, I made an examination of a route for their road in Massachu- 
setts. The country was found to be extremely favorable for its construc- 
tion. This rpad will unite with the Housatonic on the south, and with 
the Hudson, Albany, and Boston roads, on the north, near West Stock- 
bridge. This will make a cominaous line of Railroad frona Bridgeport 
to each of those cities. 

I am, very respectfully, your obedient servant, 

R. B. Mason, Chief Engineer 
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From the Report of the Hudson and Berkshire Railroad Company, 
just published, we collect the following : 

The Road from the Public Square in this city, to the State line at West 
Stockbridge, was completed the latter end of September. The Com- 
pany commenced business with one locomotive, and the first train of cax% 
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passed over the road oii ibe S9th of that month. Tn consequence of tbef 
accurniilatioi) of freight at each end of the road, it became necessary ta 
procure nn udJitiorial locomotive. From the 1st of November to the 
close of river navigation, two trains were in operatton, making a trip 
each day. The freight and passage money for that short period (two 
months) amounts to $7,482 39. The road from the State line to the 
village of West S:ockbridge, was completed about the middle of 
November. In regard to the prospects of future income, the Report says : 
**that the receipts upon the Koad during its operations last fall, must not 
be assumed as any data upon which to calculate its future income^ 
During a large part of that time the Company had but one engine, and 
after the second Was put upon the road, ihe Superintendant Has obliged 
to refuse a large amount of freighti for want of a sufircient number of 
cars to accommodate the same. A portion of the cars were occupied 
during all the time of running, in transporting their iron and timber fromf 
one end of the line to the other, and in distributing wood to the different 
stations along the road. 

*' From the experience already had, the Board believe it safe tOi^stimate 
for the next season, 20 passengers and 25 tons of freight for each train, 
making 80 passengers and 100 tons per day, and that the several trains^ 
may be run 250 days. Upon this basis the estimate of income will be as 
follows : — 

60 Passengers per day for 250 days at $1 each, - - $20,000 
100 tons per day for 250 days, at $2 50, - - - 62,500 

Total estimated income, - - - 62,500 

From the experience of last fall, it is estimated that the 
expense of running the road for the season wiU not, at 
most, exceed the sum of - - -, - ' - - 20,000 

Leaving for interest upon the capital, - $62,500 

'* This estimate is made vrithout reference to the benefits expected fromr 
a connexion of this rpad with the Great Western Railroad, now under 
construction from Worcester to the line of this State. That road is now 
located throughout the whole line, and the grading in progress: the por- 
tion between Worcester and Springfield is nearly completed, and that 
portion betweeti Pittsfield and its connexion with our road at the 8tate 
line is to be completed during all the next season. The completion of 
thisrla^st mentioned portion will greatly increase any previous estimate of 
income, both in passengers and freight ; and the completion of the whole 
line of the Western Railroad, which will shorily be accomplished, it i» 
believed, ,will more than double the results of any calculation previously 
given.*^ — Republican and Advertiser. 
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The House of Representatives recently adopted by unanimous vote, at 
Resolution that the President present to the only sunriving son of James 
Rumsey, "a suitable gold medal, commemorative of his father's services 
and high agency in giving to the world the benefits of the Steamboat.'* 

When this resolution was before the House, Mr. Rumsey, of Kentucky, 
a nephew of the deceased James Rumsey, inr aa unpretendkig, but cleaF 
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. And touchiti]^ speech, detailed the erideitce which sstahlishtHh^-^ocnitkr- 
jflively, as it seems to us, — tiie fact, that as earlj as 1786, James Hcimsejr 
did succeed '^ i?i propelling his boat against the curretit^ by sttam alom^ 
four or fiue miles an hourJ*^ The experiment took place on the Potomac, 
near Shepardstown, Va., in the presence of hundreds of spectators, and 
Amona^ the witnesses surviving, is Dr, Alexander^ of Baltimore, a ^titl^- 
man of the highest character, and who was on board Kumsey's boat. 

Finding, however, litiie encouragement in his own country, Rumsey 
firent to England, and there, with the perseverance of geniits, confident in 
the results of its own clear apprehensions, and not to' be discouraged by 
the doubts, the coldness, or the sneers of the world, he labored to perfect 
Jiis invention, and had all but finished his new boat of between one and 
two hundred tons, and named a day for the trial, when, in 1792, death 
:arrested his hand. 

Hungry creditors seized upon his little property, and with hira died, 
until revived and perfected by Fulton, the Steamboat. 

While thus vindicating the priority of Rumsey*s claim, his honorable 
relative does full and ample justice to Fulton, from whose fame he seeks 
not to detract a single ray. To Rumsey, whom Fulton knew in England, 
and to Fulton conjointly, he justly ascribes the character of "the highest 
benefactors of their species," and thus eloquently and forcibly depicts the 
immeasurable value to America, and to the West especially, of steam 
navigation : 

** Sir, you have no arithmetic of powers vast enough, by which td 
(estimate the benefits of the Steamboat in a pecuniary point of view alone« 
Their labors, too, have tended, in no small degree, to the preservation of 
human life. I am aware that the truth of this last assertion may not be 
4jniversal]y admitted ; but it will scarcely be questioned, at least by a 
Western or South-western man, who recollects the old mode of conducting 
our commerce. Small as the commerce was before the introduction erf 
the steamboat, it drew off a larger portion of the population than is now 
necessary to transact it, although uo immensely extended. Even then, 
more died in the long and exposed and laborious voyages in keels and 
barges, or the exhausting return by land under a vertical sun, than now 
perish from steamboat explosions. /But they dropped off one by one; 
they sank obscurely into the grave by the wayside ; or, after reaching 
their homes, fell victims to disease incurred by a long sojourn and travel 
in southern climes. The consumption of lite, thpHgh known to be great 
in the aggregate, happening so much in detail, made no impression. But 
now, every steamboat accident creates a sensation, and is proclaimed in 
the universal press of the country. If the mighy commerce now vk 
progriess on the Western waters had to be conducted in the old way, it 
would require the agency pf so many individuals, (hat it would not be 
long before the sides of the public roads, from New Orleans to the uppet 
States, and the banks of the great river which pours into the Gulf the 
congregated waters of nearly half a continent, would be almost continued 
graveyards." 

We have heard of the clear apprehension of results, which is one of the 
elements and powers of genius. The, following extract from a letter by 
Briswt ie Warviiie^ Mr. Jefferson's friend and correspondent, presents an 
extraordinary instance in point. Rumsey anticipated in 17b9, what, at 
the distance of half a century, the Great Western, in 1838, has proved. 
We quote from Mr. Ramsey's speech : 
\ '* In a work published bj De WarvHU^ in 1789, wbich will b# fouad 
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in joor library, he states that, being in Philadelphia in -Septeiblier, 1788^ . 
he attended by invitation, and witnessed Fitch's experiment. In a jDOta 
.written in the February following, in London, he snym : '^ 

•**I have just become acquainted with Mr. Ramsey, of Virginia, a 
.gentleman of great ingenuity, who proposps building a vessel in which, / 
.without sails, and by steam alone, he will crossr the Atlantic in fifteeir 

days.' 
" This sublime conception, this bold undertaking of Rumsey, the 

accomplishment of which in the last year has created so vast a sensation 
;Bvas not unknown to me and others of his family ; 'but without the high 

authority of De Wardle, I would not have ventured to have tiamed it." — 

A*. Y. Jlmerican- 



From the LTnUfd States GazettA. 

A Successful and Extraordinary Experirneni— Steam Locomotives qnd 
Railroads — M, W. Baldwin* s Sieam-Engines. 

We are enabled to sprei^d before our readers this morning, the official 
Retails of what may justly be described as one of the most successful and 
extraordinary experiments that has yet been made by locotnotives on 
Railroads. The facts possess the deepest interest, as well for scientific 
men as for the friends of internal improvement. Indeed nearly the whole 
commuuity cannot but feel some concern in a matter of this character, 
©ineteen-twentieths of our citizens being interested, either directly or 
indirectly in the coal trade, or at least in every measure calculated to iu- 
jcrease the facilities of transportation, and hence to decrease 'the price of 
Jthat valuable product. The engine made use of on this occasion was one 
.of Mr. Baldwin's second class. The weight drawn was that assumed by 
the engineers of the road in their estimate of the cost of transportation 
.over it, as the load of .an engine of twelve tons weight and twelve inch 
cylinders — or one fourth more powerful than the engine which appears to 
^ave been used on this occasion. Thus it will be perceived that the 
anticipation has been more than realized by the results of this experi- 
ment — results every way gratifying, and without precedent, if we are not 
inistaken, in 4he history of enterprizes of this character. But to the 
details : 

" The Philadelphia and Reading Railroad is one of the most interesting 
works of internal improvement in the United States, when regarded either 
.with reference to the skill which has been exercised in its location and 
construction, or the numerous interests it is calculated to promote. No 
improvement in the country possesses superior resources, and but few Rail- 
roads can compare with it in capacity for economical transportation. The 
public may, therefore, look forward to it as an instance which will exhibit 
the maxinuim advantages of Railroad transportation. 

On the 11th inst. we were indebted to the politeness of Wirt Robinson, 
Esq., Civil Engineer, &c. for a favorable opportunity of viewing that por- 
tion of the Railroad which has been completed, and of witnessing the day ,, 
jafler, one of the most successful performances in the way of locomotive^, 
transportation, that has fallen under our observation, either in Great Britaia'fS:^ 
or the United States, or, that we remember to have seen authentically 
reported. 

On Tuesday the 12th instant, on reaching the depot at Reading, we 
foand the locomotive " Never-Sink," (constructed by M. W. Baldwin 
Esq. of Philadelphia,) preparatory to starting with her train for Bridgeport 
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(^Sr'pposite N0ti*istown,) consisting of 45 cars laden with nails and hoop ifon 

from the factory of Messrs. Keira and Whitaker. We took seats on the 
tender, and accompanied the train throughout ; and it is believed that the^ 
detaHs of the performance wiJI prove interesting to tiiose engaged in RaiK 
road enterprises, we venture to phice iheni before the public. 

The weight of the Locomotive ^ Never- S In k^ is lOJ tons, with water and 
fuel; single geared with driving wheels 4J feet in diameter, sustaining 5J- 
tons pressure, tjie remaining 4f tons of the engine being supported by a 
truck adjusted to (comform to the curvatures of the road: cylinders lOJ 
inches in diameter, with a piston stroke of 16 inches ; steam gauge adjus- 
ted to 1201bs.'to the inch. 

The tender with fuel and water weighs 6. tons', and is so arranged that, 
from 1 to 2 tons of its weight may be transfei'red to the drrvihg wheels of 
the engine. In this instance the tender Was so adjusted as to add about 
Ij tons to the adhesion of the engine. 

The train in question consisted of 44 single cars and one double car, the 
former weighing 1^ tons each, empty, and the liatter^ tonjd; cars all" 
mouhted oh springs, with wh<iels 3 feet in diameter, and outside journals 
1 3 4 inches in diameter. The entire weight of the cars was 71 tons ; 
the freight, consisting of nails in casks, and hoop iron, 150 tons ; 28 men, 
say 2 tons, making the gross weight of the train 223 tons of 3240 lbs. 
The length of the train, including engine and tender, measured 695 feet. 
At lOJ o'clock, A. M. the engine was attached to the train, with the 
steam blowing off at 120 lbs. to the inch ; the road was in good order and 
the weather clear and calm. The train rested on an inclination of &fe6f 
to a mile, the profile changing however to a level, within 50 feet in front ot 
the engine. With the valves in gear, the engine, when the steam was 
admitted to the cylinders, proceeded, without slipping or aiiy other inter- 
ruption, to put the whole train in motion ; and after passing over a level 
of 800 feet, entered a grade descending 3 7-l0 feet per nfile, performing' 
the 1st mile in 6 minutes ; the, 2d mile in 4^ minutes; the 3d mile (th^ 
grade having chapped tp J8 feet per mile) in 3| minutes ; the 4th mile ict 
3J niin. — when the road being perfectly straight, arid still descending at 
the rate of 18 feet per mile, the steam was shut off with the view of ascer-' 
taining the influence of gravity on the velocity of the train. In this man- 
ner the 5th njile was performed in. 3 minutes, showing ah accelerated 
velocity, and that the resistance of the train, even a't a velocity of 20 
miles per hour, was less than 8 lbs. to the|too. 

The resistance from friction, when a train is equilibriated, on an incli* 
nation of 18 feet per mile, would.be about 7*64 100 lbs. per ton; but as' 
the train: was accelerated, it is obvious that the resistance to traction on 
the Reading road is less than 7.64 100 lbs. and probably not more than 7' 
lbs per ton. The distance from Reading to the station at Pottstown, 18 
mileSj with an average descent of 6J feet per mile, was accomplished in 
one hour ;ind 23 minutes, or at an average speed of about 13 nliles pe/ 
hour. Hqivhig replenished the tender, with fuel and water the' engine' 
moved off with the whole train, from a state of rest, on a perfect level, with 
much ease as in the former instance, and reached thie Plioenixvillci 
9epot in 59 minutes ; travelling from 9 to 15 miles per hour, over a road, 
one-third of which was level, and the remainder in no instance descending 
more than 12 feet in a mile, and not averaging mor-e than 5 feet per mile. 
At the Phcenixville station it became necessary to pass from the left to** 
the right track. The engine was stopped, with thi> centre of the train? 
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resting in the turn-out, and the forward and after portions occupying^ 
respectively tlie right and left tracks. Tlie road, as in the last instance,, 
was perfectly level. Notwithstanding these disadvantageous circum- 
stances, the engine put the train in mation witli comparative ease« and 
reached Bridgeport, ten miles distant, in 47 minutes, travelling at an 
average speed of 12 J miles per hour. More than half of this stage is leve), 
while the gradeson the remaining portion do not exceed 10^ feet^ or 
average more than 8 feet per mile. 

The total distance from Reading to the Bridgeport station is 40 miles ^ 
time consumed in performing the trip, S hours and 3G minutes, including 
stoppages; time in motion 3 hours and 9 niinntes ; average speed, about 
^2 J miles per hour — 1 3 lOths corde of oak wood consumed, and 095 
gallons of water evaporated, lowest pressure indicated hy the steam gauge^ 
80 lbs. ; highest, 120 lbs. The performance of the "Never-Sink," where 
the road was straight and level, appeared to be about 10^ miles per hour; 
the nvernge throughout, owing to tlie resistance from curvature, when re- 
duced to a level, would indicate about nine miles per hour. 

William S. Camf^bli** 

Ross WiNANS. 
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JFare on the Rail-roads, 

I do hope that iu granting charters hereaHer to Rail-road companies, 
the Legislature will look closely into the question of what provisions arc 
necessary to guard the citizens from imposition. At present, the rates of 
charge appear to be most unreasonably and oppressively high, as 1 will 
now proceed to !-how. 

From Philad* Iphia to New York, the fare has beien five dollars a head. 
It is now reduced to four dollars. Fifteen passengers, on an average, 
make a ton. The late charge, therefore, was equal to seventy five-dollaF» 
a ton. The present one is sixty doI'Fars a ton. 

From Philadelphia to Baltimore, the fare is four dollars, which makes 
si: ty dollars a ton. 

From Baltimore to Washington (40 miles) the fare is 2 dollars 50 eta.,, 
a ton» of which 50 cents are paid to the State of Maryland, leaving 8St^ 
to tlie company. This is at the rate of seventy-five dollars a ton for one 
hundred miles. 

The Reading Railroad Company, I perceive from their advertisement^ 
charge 92 a head from Reading to Norristown. The distance may be 
about forty miles. This is at the rate of seventy^five dollars a ton, for 
one hundred miles, on the same rate that is paid on the Baltimore and 
Washington road. 

These rates appear to be excessively high and extravagant. I have bo 
knowledge of my own upon the subject. I never built a rail -road nor 
was concerned in one, and am not now ; but sometime ago there was a 
report published by the Readmg Rail-road cotfipany, signed by two 
Engineers, of the name of Jenkinson* or some such thing, and endorsed 
by two Directors, both gentlemen of high respectability, which 1 remevdh . 
ber to have read at the time, with curiosity and interest. What I am 
about to state is derived from that report, which it is to be supposed was 
deliberately and fairly made, for the information of the public, and not for 
any purposes of speculation. As one of the public, for whose instruction 
it was published, I examined that report attentively, and the lesson it 
imparted, is what I am now about to apply. If my memory deceive me, 
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of course the Engineers and Directors, in the same spirit of considerate' 
and disinterested kindness which prompted them to incur the trouble ahd^ 
expense of the report, will not hesitate to furnish a correction of any 
error, 1 may fall into. My object, like theirs, is to enlighten^ and not to 
deceive our fell ow-ciiizens; We ought therefore to work together. 

Well, if roy recollection be correct, the report proposed to give the 
actual cost of transportation upon the road. It went carefully and mi- 
nutely into all the details, which were reduced to figures and arithmetical 
results. Figures, every one knows, cannot lie, and such a statement, in 
figures, which any one acquainted with the common rules of arithmetic 
can go over, is worthy of all reliiince. The process, 1 will not undertake 
from memory to set forth, but the final conclusion, I thiiik, I well 
remember. 

According to the report, tlie actual cost of transportation on the road to 
the Company, is, or is to be, (which is the same thing) fifty-three cents a 
ton for rather nrore than one hundred miles, x 

Fifteen passengers, as l^fbre stated, make a ton*. The cost of ti^ants- 
porting a passenger one hundred miles, therefore, is the l-i5th part of 
53 cents, or 3 8-l5ths of a cent a head. For forty miles, say from Read- 
ing to Norristown^, it is S^.5.hs of 3 6- 15th cents, or say about one cent 
and 30^ hundredths of a cent. 

Bot the actoa'l charge, as has been seen, is two doHars for forty miles 
for each passenge^r. Deduct the above cost, say 1 cent and 30 hundredths 
of a cent, and it leaves for clear gain to the Company on each passenger^ 
one dollar ninety-eight cents and seventy hundredths of a cent. 

Probably sonve alh)w»nce is to be made for the diffVrence between the 
cost of passenger car's and burthen cars, hut it cannot be much. There 
may be some other small aliowances to be made besides, and then there 
is to be interest on the capital. Still, it seems to me quite clear, that the 
rate of charge permitted by the charters of Railroads is far too high, and' 
I hope that in any new ones which may be granted, the Legislature will 
correct the error. It is very material to travellers, and aho to the U. S. 
Mail. 

I may, perhaps, at some future time, trouble you with a few more word» 
on this subject. Za 



From the United States Gazette. 

Fare on the Railroads, 

An article appeared ia the U. S. Gazette of March 2*/ , under the above 
head, and over the signature of Z. complaining of the " unreasonably and 
oppressively high" rates of charges for passengers on Railroads in general, 
and on the Philadelphia and Reading Railroad, in particular. 

It is somewhat singular that a person of the writer^s evident ignorance on 
the subject of Railroads, should attempt, either by a wilful or unconscious 
perversion of facts, to persuade the public of being so grossly imposed upon 
as would appear from Z's conclusion, viz., that the Reading Railroad Com-' 
pany make one dollar ninety-eight cents and 7-10 of a cent "clear gain'* 
on each passenger transported over their road. 

Z in a most uncourteous allusion to the Engineers of the above road, 
says that the cost of transportation on the road is 53 cents per ton for about 
one hundred miles, and that, therefore^ at 15 passengers to a ton, the cost 
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(5f transporting one passenger the same distance is 1-16 of the above sum 
or 38-15 of a cent a head. 

Had Z read the report as attentively as he asserts, or been as candid as 
he ought, he would have observed that the above 53 cents, is stated as the 
cost oft ransportiijg a ton of coal ; and that 15 passengers, the number he 
esrimales to a ton, would cost $3 975, transported to the same distance, at 
26J cents per head, the cost as stated by the Messrs. Hobmson, Engineer! 
ofihe road, thus sparing himsolf the ridiculous assertion that the cost of 
tran«?poriinga ton ofcortl and ton of passengers is the same. 

The firsi cost of a passenger car, capable of containing 3 tons of passen- 
gers, is about 8 times that of a burthen car holding the same weighiof coal; 
11 \veii2<hs fo'ir times as much; and when the car required to keep the for-' 
nvn- in order, the rapiiliiy of lis motion, and the grehiv.r proportional qua.r\niy 
of fuel consumed m its transportation be considered, it is certainly not sur- 
pririivj that it sliould cost umre to transport 1 5 passengers 20 milee^ than a 
ton of coal 10 miles per hour. 

Z establishes a comparison between the charges on the Reading rbad, 
anH those on the CamJen and Amboy, the Philadelphia and Baltimore, and' 
the Baltimore and Washington. 

The charges on the 3 latter roads, are at the rate of $4,17t $4,C0, and 
$6,58 per 10 miles, respectively. The present charges on the Reading, 
road, between Reading and Norristown. 41 miles are $2 in No. 1 cars, and 
$1,50 in No. 2-, making an average of ^,75,-or at the rate of $4,27 per 
lOQ'miles. The charges from Philadelphia to Harrisburg, via the Colum- 
bia Railroafi, are at thie rate of $4,6&per 100 miles, and on the Harrisburg 
and Lancaster Railroad $8,25 for the same distance. 

It will be conceded, that thp. comparative rates of charges upon Railroads 
should be proportioned to their original cost and quality of construction, 
their amount of travel, and th\;ir management and the' expense of accomr 
modation to the pnblic on each in keeping the track, cars, &c. in good repair 
and order. 

In original cost, the Reading Railroad cars exceed any ofthose mentioned 
above ; the amount of travel over that portion, between Reading and Noriis- 
town has been as yet but one half of that over the least travelled of the 
above roads, and one-fifth of that over the greatest'; and whether the present 
condition and management of the road will allow its charges to bear com-' 
parison with those on the above roads, and others, it is for the travelling 
public to determine. 

It is respectfully suggested, that the same " spirit of considerate and dis- 
interested kindness," Z praises in others, may prompt him to give the 
public an explanation of the causes which have produced the present 
depression in a certain canal stock. It may prove interesting, uritil a m6re 
vulnerable point than *'high charges,*" be found on 'Whicll lb attadh a rival' 
improvcmerlt. Y. 



Ruilroad Dinner '^ Illumination. 

J>tatchez^ February26. 

Yesterday was" a glad 'day for Natchez. At four o'clock P. M. more' 
than two hundred guests sat down to a sumptuous dinner at the Southern 
Exchange. Hon. Edward Turner, Chancellor of the State, President, and 
Messrs. A. L. Gaines and Andrew Brown, Esq'rs. Vice Presidenls. 

Every circumstance connected with the dinner went off in the most 
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pleasant manner, and the regylar toasts, which we pubhfeh, were rp^eive^ 
with ardent enthusiasm. The fourth loast called out Gen. Quiiman, who 
responded in a warm-heartnd practical address of considerable Icnuth. 

The fifth toast called out the distinguished guest of J he city, Gen. Robt. 
Y. Flayne, of So'ithCarolir>i\, who m?ide a speech which thrilie'i the audi- 
tory for the spaceof half an hour. We shall give this eloquent production, 
as well as the other addresses at large, as soon as we have time to write 
them out. 

The other gentlemen called out by the regular toasts were, Messrs. 
Bingaman, Armat, Murchison and Mellen, each of whom responded in 
handsome and appropriate addresses. 

Hon. Robert Josseljn, of La Fayette county, replied most eloquently to 
j^ complimentary toast given by the President, Chancellor Turner. -Gen. 
Huston was also called out in a speech by a toast, and made a fine reply. 

The following are the regular toasts : 

Isl. Internal improvements.-r-The talisman whose magic influence will 
call into active exertions the giant energies of our youthful State ; hers is 
the charm to make tho wilderness glad, and the waste places to blossom as 
the rose. 

2d. Our Country. — Blessed with the rich heritage of civil and religious 
liberty ; she is doubly blessed in her sons, whom no toil can tire, no danger 
appal, no enterprise however great or wonderful can stay. Her course is 
ever onward. [Tune— " Hail Columbia." 

3d. Our State — For a longlapsejof years like a troubled sea, tossed by ' 
the storms of faction and sectional jealousy, has at length sacrificed these 
heart burnings upon the altar of Internal Improvement. i^. 

4th. The President of the Mississippi Railroad Company. — The projec- 't'^ 
tor of this grand scheme^ of internal improvement: he has by his untiring 
exertions in its behal, and by the zeal and ability which have characterized 
his course in every station, built up for himself a temple in the heart of every 
true ^on of Mississippi. 

[Tutnie — " Here's a health to thee Tom Breeze." 

5th. South Carolina. — Ourejder sister of the South : we hail with pride 
and pleasure the distmguished individual who represents her on this 
occask)n ; the living personification of her chivalry, her talents and her en- 
terprise. 

" Here's a hand my trusty friend, 
Then gic's ahand o'thine." 

[Tune—" Auld Lang Syne.' 

6th. The Senator from Adams County — He has ever been found where 
duty called him ; the able representative in time of peace, the ready defen- 
der in the hour of trial. [Tune — "Jackson's Morning Brush." 

7th. Our Representatives — ** Good men and true." 

8th. The day we celebrate — In all after time meiy it ever be one of, the 
greenest among memory's green spots. 

[Tune—" Oft in the stilly night." 

9th. The Sister Cities of the Mississippi — Rivals only in their efforts to 
advance the interests of the whole State. 

10th. The fair — Day stars of creation, lights of life's darksome wilder- 
ness. 

There was a number of volunteer sentiments given, which we shall 
collect and publish in a future paper. We only subjoin a toast sent in by 
a Natchez lady, which was drank with the gallant enthusiasm of \\iQ 
Mississippians: 
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*• The Marriage of the Waters — By the exertions of the President of tb« 
flailroad Company, by the act of the Legislature, and by the acceptance 
of the comp-iny this day, a marriage hks been contracted between the 
sancient and wenkhy '* Fathers of Waters,'* and the amiable and lovely Pearl 
•river. What God shall join together, let no man put asunder !'* 

The* illumination was general and most splendid. The " City of the 
Bluffs," was cilive with pyrotechnics, and thousands of smiling faces 
thronged the streets. At half past eight, the illuminated Railroad Car^ 
filled with a dense crowd of passengers, departed for Washington. ^ * 

The Railroad for ever 1 



Baltimore and Ohio Railroad. — A warm debate occur^d some days a^ 
in the House of Delegates, as to whether the State should guarantee the 
payment of the three millions of dollars which were subscribed by the city 
♦of Baltimore to the Baltimore and Ohio Railroad. After having passed 
the bill and sent it to the Senate, it was again sent for and returned to the 
House, as required by a '^ote of 35 to 34. The Senate in the mean time 
originated and rejected a similar bill, only two members voting for it. We 
iiave seen no notice of the grounds upon which so decisive a vote was given 



Nashville Railroad. — The House of Representatives of Mississippi have 
unanimously passed the bill authorizing the construction of the NashvilJe 
Railroad, The bill provides for a subscription on the part of the state for 
^1,250,00 of stock, which is to be paid for as required by the board of direc- 
tors, by the Exchange Bank, as a bonus to the etate for having increased 
its capital to five millions of dollars. 



Railroad Travelling, — The Martinsburg Gazette states the fact that the 
accidents which occur in travelling on Railroads are much fewer than those 
which take place from any other kind of conveyances, and m proof of the 
fact adduces the Returns which have been made by two Railroad Compa» 
nies in England, of all passengers transported on their Roads between 1831 
and 1838, and all deaths and accidents that have happened upon them 
during that time. From this it seems that the number of passengers was 
forti/ millions^ and the number of deaths by accident on the Roads on\yte» 
and but four of these were passengers. In the United States the proportion 
of accidents are larger. — Frederick Herald, 



How they do Dawn East, — The following paragraph, will inform the 
reader in what manner the old Bay State orders things, when she happens 
to have on hand an important work of improvement, in an unfinished state« 
As Massachusetts is not in the practice of indulging in rash, unwise or 
thriftless disbursements, perhaps her action in this particular may tend to 
point out, in the case of other States, similarly situated with regard to 
great public improvement, the path of interest and duty . 



Massachusetts Legislature, — The committee on the Western Raikoad 
reported in the House, yesterday afternoon, a bill authorizing the Treasurer 
of the State to borrow $1,200,000 for the completion of that great work 
of internal improvement 
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Address of the Committee appointed at the Convention of Civil Engineers^ 

• which Viet in Baltimore^ Md, February II, ]8S9. 

At a Convention op Civil Engineers of the United States, which 
met in Baltirnoi-e on the 11th of February last, in pursuance of a call 
from a hiu^hly respectable meeiin^^ of members of the profession ia 
Augusta, Ga., the following resolution was adopted : 

Resolved, That the President appoint a Committee of five to draft an 
address to the Civil Engineers of the United States, and to superintend 
the publication of such portions of the proceedings of this Convention as 
they may deem expedient. 

The President appointed Messrs. Fisk and Trimble of Maryland, S. 
W. Roberts of Pennsylvania, J. B. Jervis of New York, and G. W. 
Whistler of Connecticut. Mr. Whistler having declined the appointment 
in consequence of his inability to attend; Mr. Edward Miller of Pennsyl- 
vania was subsequently appointed in his place. 

A majority of the Committee met according to appointment at the FTall 
of the Franklin Institute in Philadelphia, on the ^Oth of March. 1839, and 
adopted the following Address. 

The Committee believe that they will best perform the duty assigned ia 
them, of preparing an address to their professional brethren upon the 
subject of the proposed society of American Civil Engineers, by confming 
their remarks to what they deem the objects and advantages of such an 
Institution. 

Forty members of the profession from eleven States of the Union, 
composed the Convention at Baltimore, and a number more expressed 
through their friends who were present, their approbation of the object in 
view, and their regret at being unable to attend. 

The principal business transacted by the Convention, was the election 
of seventeen Engineers, from different parts of the Union, as delegates to 
frame a Constitution and form the Society. The lime fixed for their 
meeting was the second Wednesday in April next, and the flace the Hall 
of ihc Franklin Institute in Philadelphia. A gratifying degree of unani^ 
mity characterized the proceedings of the Convention, and a confident 
hope was generally expressed that the delegates elected^ (ma.w| ^1 ^aVsasia. 

95 
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wdre not present,) would form a Society, the obvious utility of w&icBf 
would secure iis pcrpetuutioii. 

Pu'iJic works arc now so exteii()ed in our country, and the mass of 
experimental knowledge to be gained from those in use id so great 
and ifo peculiarly applicable to our circumstances, that it is even 
more valuablc^to the American Knmneer than what he can learn in Cu- 
rope, u here larger means have permitted greater expenditures. ]n this 
country it is of paramount importance to obtain the greatest amount of 
nseful effect at tlie smallest cost ; and of attempts to attain this end, the 
Union nov7 contains a multitude of instructive examples. Some have 
been eminently successful, and others less so ; but of either kind, the 
student or the more advanced engineer, too often seeks in vain for any 
satisfactory written or printed description, and is unable to obtain any 
thing more than vague, doubtful and often incorrect information. Thm 
evil can only be removed by the exertions of the Engineers themselves. 
They are now established as a distinct class, and have long felt the want 
of such an association as that proposed, but it has hitherto been supposed 
that the proper time for its organization had not yet arrived. 

The success which has attended the labors of the London Institution 
of Civil Engineers, its high standing and great usefulness, prove that such 
societies may be of great public utility when properly conducted, and are 
incentives to induce us to imitate so excellent an example. 

It is admitted, however, that a society in this country must differ some- 
what in its plan of operations from the British Institution, which can 
readily give utterance to its opinions elicited after frequent and full discus- 
sion, since a large portion of the members during the winter season have* 
their residences within the limits of London. Here, however, owing to 
the vast extent of territory over which are scattered the members of our 
profession, the usefulness of the society must ^for the present at least) 
depend more upon the facts and experience of its members made known 
in written communications, than upon their opinions orally expressed in 
public discussions. 

The very fact that our improvements are so widely spread, that few, if 
any, members of the profession are able to give even the most important 
of them a personal examination, afibrds, perhaps, the strongest argument 
in favor of a Society that shall, by a concert of action, bring the experience 
of the whole countrv within the reach of each member. 

The difficulty of meeting at any one point, caused by the time and 
expense required in travelling from distant portions of so extensive a 
country as the United States, is a serious obstacle, but it has been much 
diminished by the facilities afforded by the Railroads already in use, which 
are among the valuable results of the labours of our Civil Engineers. 

Thoui^h our Society may be less favourably situated than the one in 
London for frequent and public discussions, we nevertheless anticipate 
many important advantiiges to be derived from a personal mtercourse and 
interchange of information among its members, and from the establish- 
ment of a permanent repository of the results of experience obtained from 
the most authentic sources. 

The standing of the profession in our country, is fortunately such^ that 
its importance need not be dilated upon ; it is therefore the more necessary, 
that every thing in the power of the members should be done to add to its 
respectability and increase its usefulness. We looli forward to the forma- 
tion of the Society, as a valuable means of advancing these desirable 
ends. 
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We think) that the preliminaiy steps have been well taken ; and as the 
fate Convention has given the whole matter into the hands of the seven- 
teen delegates, who were elected to frame the Constitution and form the 
Society, we hope that each of those gentlemen will feel, that an important 
and complimentary trust has been reposed in him, and exert himself to 
fulfil it in such a manner,' as to advance the permanent interests of the 
profession of which he is a member. We trust, also, that each may appre- 
ciate the importance of attending at the time and place appointed for 
forming the Society, and will be willing to make some sacrifice for effect- 
ing that object ; or if prevented flom attending by uncontrollable circum- 
istances, that he will express his views in writing, upon the subject of a 
suitable Constitution. 

The Committee will close this communication by a quotation from the 
inaugural Address of the distinguished Thomas Telford, the first President 
of the London Institution, which appears to them peculiarly appropriate. 

** In foreign countries, similar establishments are instituted by govern- 
ment, and their members and proceedings are under its control, but here 
a different course being adopted, it becomes incumbent on each individual 
member to feel that the very existence and prosperity of the Institution 
depend in no small degree on his personal conduct and exertions ; and 
the merely mentioning the circumstance will, I am convinced, be sufificient 
to command the best efforts of the present and future members, always 
keeping in mind, that talents and respectability are preferable to numbers, 
and that from too easy and promiscuous admission, unavoidable, and not 
unfrequently incurable, inconvenience perplex most societies." 

Signed by order of the Committee, 

Charles B. Fisk, Chairman 

Third Annual Report of the Eastern Railroad Corporation, 
To the Honorable the Legislature of the Commonwealih of Massachusetts : 

The Directors of the Eastern Rail.road Company do hereby respectfully 

make their Third Annual Report of their acts and doings, receipts and 

expenditures, under their act of incorporation. 

At the date of their last report about twelve miles of the road between 
Boston and Salem was mostly graded, and the bridges, culverts and 
other superstructures, on this part of the road nearly completed, and the 
iron rails and chairs, and other materials for the superstructure or rail- 
way, for the whole distance from Boston to Salem contracted for, and 
excepting the iron, mostly delivered. 

The timely aid of the credit of the state, granted by the munificence 
and enliorhtened policy of the Legislature of the last year, to the amouot 
of $90,000, enabled the Directors, on the opening of the spring, notwith- 
standing the embarrassed state of the business ot the country to proceed 
vigorously in the completion of the road, and it was confidently expected 
that it would have been opened early in July — an unexpected delay in 
the arrival of the iron rails and chairs disappointed this expectation, and 
the road was not opened until the latter part of the ensuing month. 

On the 27th of Augjst, the road was experimentally opened, hnd the 
stockholders and invited guests transported over it. 

On the 28tli, the road was opened for public travel, since which time, 
however, considerable additional work has been done in finishing the 
road-way, principally in cutting the side ditches, and other works for the 
effectual draining of the cuts, and in widening in some casea the Embank- 
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mentSf and ia coTering exposed parte of the marsh emhankments with 
rubble, and in laying down additional turn outs, switches, &c. So that 
the directors believe the road to be in uu ^'xcelleiit ciHuiition. 

Alhision was made in the ]ast annual report to the selection of the form 
of rail and chair, which provides for a ^rreater elevation of the rail above 
the road bed, than has been usual in other roads. The experiment thus 
far has been vrry successful, the rail has proved to stand very firm, and 
the chairs have resisted the shocks of the en<<:ines and trains without 
failure, except in a very few instances. Considerable advantage is also 
anticipated from the greater elevation of the rail in case of deep snows, 
although from the favorable state of the winter, in this respect, thus far 
this advantage has not been tested. 

The directors consider this a proper opportunity to express their con- 
Tiction of the enlightened policy of former legislatures of the Common- 
wealth, in granting the credit of the state in aid of individual enterprise, 
in carrying on and completing the great chain of internal improvement, 
in the slate of which the Eastern Rail-road forms in their opinion an 
important link. Commencing as it does i^pon the navigable tide waters 
of Boston harbor, below all bridges or other obstructions, and united by 
said waters with the depot of the great Western Kail-road, at the South 
Cove, and passing in its course directly upon the tide waters of the 
harbors at Lynn, at Salem, at Beverly, at Rowley, at Parker's river, and 
at Newbury port, and on its way near to the harbor of Ipswich ; and after 
passing the Merrimack, when it shall be continued according to the 
original intention of its projectors, and of the Legislature, who granted 
the charter, coming upon the deep and navigable waters of the Piscata- 
qua, always accessible to steamboat navigation from the far East, it is 
destined to form through its whole length, the important channel of com- 
munication between the great Western Rail-road, and the extensive and 
fast improving East. 

There is also another and important fact connected with the Eastern 
Rail-road, which the directors believe adds much to its importance as a 
great public work, which is the density of the population immediately 
along its line. This circumstance alone, according to the experience 
already had on other rail-roads, similarly situated, will, it is belieyed, 
ensure it an ample income. Wherever there are large masses of popula- 
tion whose occupation leads them to travel, increased facility for travelling 
acts as a stimulus to the increase of communication, to a degree not 
anticipated even by the most sanguine, and such has been the result on 
the Eastern Rail-road, so far as it has been completed. And the direc- 
tors feel justified in expressing the opinion, that it has rarely, if ever, 
happened that so great an amount of public convenience has resulted 
frosn the completion of a line of railroad communication, as has resulted 
in the opening of the road between Salem and Boston. 

An act was passed by the Legislature on the day of April, 1837, 
extending the time for the completion of the road below Salem, for five 
years from the 30th of Sept. 1840, and soon after the opening of the road 
to Salem it became a question, whether the company should avail them- 
selves of this extension, and delay the work upon that part of the road. 
To determine this question a very full meeting of the stockholders was 
held at Salem, on the 22d September last. At this meeting, the question 
was very fully considered, and the following resolves, proposed in a 
report of the directors were adopted with great unanimity, viz ; 

Resolved, That the Eastern Rail-road Company are pledged in good 
faith to go on and complete their rail -road as far a» Newburyporc 
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Reiolved, That the present time is thie best time to proceed with > the 
work of the road to its completion 

Resolved, That it is the wish of the stockholders, that the directors 
proceed with aU the despatch consistent with due economy, to construct 
and complete the road to Newburjport, 

Resolved, That wlienever satisfactory assurances are given that the 
rail-road from Portsmouth to the Massachusetts line will be built, the 
directors be requested forthwith to put the road fiom Newbury port to the 
line of the State under contract. 

.Under these resolves, proposals were issued for the work of grading, 
bridging and masonry upon the line from Salem to Newburyport, and 
contracts have been entered into for nearly all this work, at prices within 
the estimates of the engineer, with persons who, it is believed, are amply 
competent to complete their contracts. Under these contracts, the work 
is progressing with all the despatch consistent with due economy, and it 
is expected, that it will be completed and the road bed be ready for the 
superstructure or railway within the present year. 

From a statement of the accounts of the treasurer, exhibited by that 
officer, it appears, that the cost of the road, as per his books, posted to 
Dec. 31st, 1838, including expenditures eastward of Salem, and cost of 
surplus lands, has been as follows, viz : 

Preliminary survey, ..... $6,570 59 

Engineering account, ----- 28,916 77 

Expense account, ----- 7,322 75 

Purchase at Lewis' wharf, • . - - 23.215 84 

Land damages and fencing, - - . • 34,506 60 

Salaries, .---.. 12,062 98 

Depot wharves at East Boston, . - - . 69,648 50 

Depot at Salem, ... - - 8,340 38 

Cars and engines, - - - . - 51,840 96 

Grading, bridges, railway. East Boston Ferry, dtc, - 589,478 94 

$831,903 30 

And the receipts have been as follows, viz : 

Received from the State of Massachusetts, • $290,000 00 

Interest account and premium on State scrip - 3,549 36 

From assessments, . - « - 470,575 00 

$764,124 36 

From a report of the superintendent exhibited by that officer, it 
appears, that the income arising from the business of the road, since it 
was opened up to the 31st Dec. 1838, has been as follows, viz : 

Income from passengers, — 
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From Marblehead to Boston, 1,723 tickets sold, at 31 cts., §534 13 

" do id clasic, 16 '< ^ " 4 00 

*• Blarblehead to Salem, 24 «• 25 ** 6 90 

Way passengers, received, 

from them, 81,510 91 

which sum averaged, 

equals, 3,593 " 42 67-1000 1610 91 

Military companies, rec'd 

from ihera ©263 91 which 

sum averaged, is equal to 628 •« 42 57-1000 263 91 

89,032J '* $37,422 36 

And that the current expenditures arising from the business of the 

road for one hundred and eight running days, from the opening of the 

road to Dec. 31, 1838, inclusive, (Sundays being excluded,) have been as 

follows, viz : 

Repairs on the road, . • • . • $1,795 20 

" of engines and cars, and work done in machine shop 1 ,925 88 

Fuel, ....... 3,154 76 

Salaries, wages and other expenses, including ferriages, 10,942 35 

917,818 19 
$2,000 of this extraordinary, and which will not occur again. 

The whole income of the road has arisen from the carrying of pas- 
gengers and their baggage, no merchandise trains having yet bsen run. 

The foregoing account is made up to December 31st, 1838. Since 
that time up to this time, January 18, 1839, li,069 passengers have 
been carried, making a total since the opening of the road, of 100,101 
passengers. 

All which is respectfully submitted. 

Geo. Peabodt, 
Robert G. Shaw, 
Amos Binn£t, 
Francis J. Oliver, 
Stephen A. Chase, 
Daniel Adaics, 3d, 
B. T. Reed, 
L. Thobndike, 
Isaiah Breed, 
Boston, January 18, 1639. Directors. 



Third Annnal Report of the Nashville and Lowell Rail-road Corporation* 
To the Honorable Legislature of the Commonwealth of MaaMLchusetts ; 

The Directors of the Nashua and Lowell Rail-road Corporation respect- 
fully submit this, their Third ^Annual Report of their acts and^doings, 
receipts and expenditures under their charter of incorporation. 

Since our last annual report, the work upon the road has been steadily 
progressing, notwithstanding the many pecuniary difficulties of the times, 
and on the eighth day of October last, the road was opened for the trans- 
portation of passengers to a temporary depot within about three-fourths 
of a mile of the terminus at Nashua. Since that time, the track ha« 
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been completed, and on the twenty-fifth day of December, the permanent 
depot was prepared and the road opened through its whole extent. Ther 
road, however, is not fully completed, nor the arrangements for freight 
and passengers perfected, so that neither the total cost of the construction 
of the road, nor its present receipts and expenditures can now be given. 

The following statement will exhibit a correct view of the financial 
affairs of the corporation, as they now appear frOm the books of the 
Treasurer, in those particulars required to be specified in the annual 
report. 

The receipts have been as follows : — 
Amount received for stock to date, . . $236,275 21 

for interest, &c., . . . 2,991 85 

on loan of State scrip . . • 50,000 00 

on other loans, . . . 17,823 55 






$307,090 61 
•* ** for transportation of passengers, from 

Qctober 8lh to January 1, 1839 . 6,114 21 

Total receipts to date, • . • . $313,204 8S 

The expenditures have been as follows : — 

Amount paid for land and fencing, . $42 558 30 

♦» *• for grading and bridging • 95,534 14 

" '* for superstructure and rails, 91,898 11 

** " for depots and fixtures, . 7,775 64 

for engineering and expenses, 16,589 76? 

for engines and cars, . 25,583 49 



li (C 

it (( 



" •' for transportation of freight 

and passengers, ($807 64 

being for fuel,) . 4,185 34 

" ** for repairs of road, . 645 33 

cc u for repairs of engines and cars, 282 15 



$279,939 44 



5,112 82 



Total expenditures to date, . • • $285,052 26 

It will be observed, that the above statement contains the expenditures 
up to this date, and the receipts to the first day of January only. Since 
that day there has accrued for the transportation of passengers and* 
freight, a further sum estimated as follows : 
Amount accrued from passengers from January 1, to 

January 22, about • • $1,400 0(^ 

" ««. for freight from November 23, to date, 1,325 00 

$2,725 00 
Up to December fifteenth, an arrangement existed with the Boston and 
Lowell Railroad Corporation, by which they were to do all the transpor- 
tation, and receive one^half of the gross receipts, until our engines and 
cars were in readiness for use. The amount so paid is included in the 
above statement. Since the road was opened, about 1S,000 passenger! 
have passed over it, being on average of 60,000 yearly. This number 
greatly exceeds the estimates heretofore offered by us, although the trade 
during the last three months has been less than the average of the year. 
The freight cars commenced running November ttrenty-thirdi and^ 
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although not in full operation, on account of the seasony want of depotf 
and suitable accommodations, and other embarrassments, the freight now 
averages about thirty-five tons per day. Application has been made to 
your honourable body, to fix the rate of tolls to be paid by us for the use 
of the boston and Lowell Railroad, by which it is expected that some 
inconveniences under which we now labor may be remedied^ the amount 
of transportation much increased, and the public ^really benefitted. 

Not a share of the stock of the corporation has yet been sold for the 
non-payment of asnessments, and the whole amount now due on the 
shares of delinquent stockholders is only about $3,600. 

The cars now run in connexion with the trains upon the Boston and 
Lowell Railroad, makinjgj three trips each way daily for passengers, and 
one trip each way daily for freight. No accident to the passenger cars 
or passengers has occurred since the opening of the road. 

Pursuant to the provisions of the act of your honorable body at the 
last session, to aid in the construction of this road, scrip or certificates 
have been received by the Treasurer of this Corporation from the Trea* 
surer of the Commonwealth, to the amount of Jifty thousand dollars. 
Being desirous of repaying the amount before the expiration of the period 
limited, we have thought it advisable not to make a sale of the bonds, but 
to borrow money upon their pledge, which has been done accordinofly. 

The road is not in such a slate of completion at present, as to render a 
compliance with the requirements of the act of April 19, 1837, practicable 
on our part We indulge the hope, however, that it may be effected, as 
well as the apportionment of the cost of construction of the separate por- 
tions of the road lying wi'hin the two States, (commissioners for that 
purpose having been appointed in both States,) at some period during 
your present session. 

The act passed by your honorable body at its last session, and re- 
enacted by the Legislature of New Hampshire, at its session in June last, 
authorizing the union of the two corporations in New Hampshire and 
Massachusetts, known by the name of the Nashua and Lowell Railroad 
Corporation, in one body corporate, has been duly accepted, and such 
union effected. The act of your honorable body extending the time for 
the completion of our road, for the period of one year from the first dajr 
September last, has also been accepted. 
All which is respectfully submitted. 

Daniel Abbot, 
Jesse Bowers, 
Peter Clark, 
Adin Holbrook, 
JosK?H Greelit, 
C. H. Atherton, 
HenbIt Upham, 
January 23, 1839. Directors. 

Third Annual Report of the Norwich ^ Worcester Railroad Company* 

To tbe Honorable Senate and Houm of Representatives of Uie ConuDonwealth of Massactausect8« 

now in Session : 

The Directors of the Norwich and Worcester Railroad Company respect* 

fully present their Third Annual Report, as follows : 

Since their last annual report, the work upon the graduation, masonry 
and bridges of the Railroad has proceeded without interruption, and the 
road is entirely graded for the whole distance from Jforwich to Worcester, 
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idih the exception of a few hundred feet, which will be finished at a small 
expense, in about a month from this time. The amount of funds received 
into the treasury of the company from all sources, up to the Slst Dec. 1838, 
as appears by the books of the treasurer, amount to the sum of seven hun- 
dred, eighty-three thousand six hundred and seventeen dollars; and the 
whole amount expended up to the same date is seven hundred foriy-two 
thousand, six hundred sixty -seven dollars forty-one three-fourths cents. 

The company have adopted an edgerailof fifty -four and one half pounds 
weight per yard, with a chair of approved construction, 

A contract has been perfected for the iron for the entire Railroad, to be 
delivered as soon as it can be manufactured and shipped to this country. 

With the exception of one or two miles, contracts have been made for 
the delivery of the timber during this winter and spring, and unless there is 
some delay not. anticipated in the manufacture or delivery of the iron from 
Europe, the road will be in operation for the whole distance m the ensuing 
autumn. 

The timber adopted for the superstructure are sleepers of whi'e oak, cbes- 
nut or cedar, seven feet long, faced on two parallel sides to a width of five 
inches, and to measure not less than six inches m depth or thickness, the 
ends to be cut square and the bark removed. Th.e sills of chesntjt, hem- 
lock or pme, eight by four inches, in lengths of eighteen feet or upwards. 
Under pieces of the same eight by four inches. 

On such portions of the road, where the soil was not good, it has been 
removed and gravel put on to the depth of about two feet. 

The connexion of the Railroad with the Boston and Worcester Railroad, 
at Worcester, will be convenient to both corporations ; and will be so 
arranged, that the cars may readily pass from one road to the other ; and at 
Norwich, the depot is at the steamboat wharf, and will be so constructed 
as to facilitate the transhipment of goods and passengers between the cars 
and the steamboat. 

The act uniting the corporations in the states of Massachusetts and Con- 
necticut requires that the accounts of the company shall be annually ex- 
amined by the commissioners appointed by the governors of the states. 
Accompanying this report, and constituting a part of it, is the report of the 
commissioners on this subject. 

It is, perhaps, proper to remark, that the directors have increased confi- 
dence in the value of this Rail-road as a public work, aswell as a pri^'ate 
enterprise. They are persuaded that the business which they have in their 
previous reports anticipated, has not been over-estimated. 

That it will furnish a desirable route between Boston and New York, 
will aflford important advantages to a densely populated and r^anufacturing 
section of country, and will aflford a mutual benefit to city and country, by 
restoring, in no small degree, to the city of Boston the business from Con- 
necticut, which haa been for many years withdrawn. 

From the small amount of work to be done on the masonry, bridges ^nd 
dressing the road-bed, the directors are enabled to estimate with considera- 
ble accuracy, that the expenses for the graduation, masonry, and bridges, 
for the entire Railroad, will be $526,545 85, being for fifiy-eight and one- 
half, (the length of the road) $9,00 J 78 per mile 

The following statement, by the engineers of the compariy, presents an 
estimate of the expenditures and receipts of the company for one year after 
it is in full operation. 

The estimate of expenses is deemed too high ; at the same time, it is 
believed that the calculations of the probable business on the road is by a(\ 
means overstated. 26 
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Estimate of the annual expenses, renewals, repairs, &c., on the Narwicfar 
and Worcester Railroad : 

1 Superintendant, ----- $2,000 00 

2 Masters of transportation, at - - $1,200 2,400 00 
2 Clerks, at - - - - - 800 1,600 00 

50 Depot laborers and brakemen, at - - . 350 17,600 00 

8 Attendants at way depots and ticket offices, at - 600 4,000 00 

2 Termini ticket office clerks, at - - 800 1,600 00 

3 Conductors, at - - - - 800 2,400 00 

5 Enginemen, at - - - - - 700 3,500 00 

6 Firemen, at .... 360 1,76000 

78 men. 

Secretary, treasurer, and other officers, say, - - 6,000 00 

Office expenses, advertising, &c., - - - • 2,000 OO 



$43,750 00 



Depreciations, renewals, and repairs of engines, cars, 

buildings, &^., $126,000, at 20 per cent., . . 25,000 00 

Repair of road, renewals, &c., 60 miles, at $350, - 21,000 00 

Fuel and oil, ...... 20,000 00 



Estimated annual receipts : 

Say, 60 Boston and New York passengers each 

way, per day, equal to 120 passengers, at $2, $240 00 
Say, norcester and way travel, equal to 60 

passengers over the road each way per day, 

or 120 passengers, at 82,50, 300 00 

Say 50 tons of freight, each way, per day, equal 

to 100 tons, at $3,50, 350 00 



$109,750 00 



$890 00 

Receipts per year, 313 days, at $890,00 per day, - $278,570 00 

Deduct annual expenses, - . . 109,750 00 



Balance, - - . - . $168,820 00 

Equal to 12^ per cent, on one and a half million of dollars capital. Three 
times the amount of business estimated would add very little to the annual 
expenses. 



All which is respectfully submitted. 



Norwich, January 31, 18S9. 



JoHir A. ROCKWILL, 

Jno. Bsbed, 

J.G. W. Trumbull, 

RiissELL Hubbard, 

A. F. GlLMAN, 

Thomas Robinsoic, 
G. S. Perkins, 

Directorti 



We, the subscribers. Commissioners of the Norwich and Worcester 
Railroad Company, appointed by the Governors of the states of Mjuwathti 
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••tt8 and Connecticut, having exambed the foregoing, believe it to bf 
Correct, and approve of the same. 

John De Witt, 
Commissioner for the Slate of Connecticut* 

Charles Hudson, 
Commissioner for the State of Massachusetts, 

At a meeting of the Commissioners of the Norwich and Worcester Rail- 
road Company, at Worcester, in the Commonwealth of Mflssachu^etls, on 
the 31st day of January, 1839, for the purpose of mvestigaiing the accounts 
and expenditures of said company, and for deciding whai sums of expendi- 
tures made by said company are apphcable to that part of said road lying 
in the state of Connecticut, and also what part is chargeable to that part of 
said -road lying in the state of Massachusetts. 

And having examined the accounts of said company, we do find that 
since the la§t settlement of the accounts of said company, which were 
brought up to Dec. 1st, A. D. 1837, up to the 31st Dec. A. D. 1838, 
embracing a period of thirteen months, there has been expended by said 
company, in the engineer department, $12,36785, of which sum we appor- 
tion to that part of the Railroad Jyihg in the State of Connecticut, the 
sum of $8,245 23 ; and to the portion lying in the State of Massachusetts, 
$4,122 62. In the carriage department, for cars, &c., there has been 
expended the sum of $2,189 14 ; of which, we put to Connecticut, 
$1,459 43 ; and to Massachusetts, $729 71. For salaries the sum of 
$5,872 49| ; of which, to Connecticut, $3,915 00^, and to Massachusetts, 
$1,957 49. For contingent expenses, the sum of $3,424 73 ; of which, 
to Connecticut $2,283 15; to Massachusetts, $1,14158. For office 
expenses, $737 82 ; of which, to Connecticut, $491 88 ; to Massachusetts, 
$245 94. And we find, by the books of said corporation, that there has 
been expended for real estate and land damages in Connecticut $45,198 22; 
for graduation, masonry and bridgjes in Connecticut, $102,607 38 J. For 
real estate and land damages in Massachusetts, $23,963 42 ; for gradua- 
tion masonry and bridges in Massachusetts, $69,lb0 19, making the sum 
total expended by said company, during the above period of thirteen 
months in Connecticut, to be $.64,200 20^; in Massachusetts $101,340- 
95, making a total expenditure, during said period, of $265,541 24^ 

To which, if be added the sums expended as by our last annual report, 
viz: in Massachusetts, $115,276 89; in Connecticut, $361,849 28^, will 
show a total amount as expended by said company, up to the 31st Dec. 
A. D., 1838, of $742,667 41 J 

Said Commissioners also find, upon examination of the books of said 
company, said corporation have kept distinct and separate accounts of 
the expenditures in Connecticut and Massachusetts respectively, agreeably 
to the acts of said states, creating the present Norwich and Worcester 
Railroad Company. 

All which is respectfully submitted, by Charles HunsoN, 

Commissioner for the State of Massachusetts, 

John De Witt, 
Commissioner for the State of Connesticut. 
Worcester, Jan. 31, 1839. 



Third Annual Report of the Seekonk Branch Rail- read Company. 

To the Honorable G«nera ICourt of the Common weilth of Ma»«achuseti8. begun and holden aiBoHoRon 

Uie Isi Wednesday of January, A. D., 1839 ; 

The Directors of the Seekonk Branch Rail-road Com^^anY teiv^Ai^^&k^ 
report their acts and doings during xVie'^TQC.^dJkXi^^^xyx. 
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Thej have received the Bum of • • • $19,993 09 

They have expended the sum of • . • $21,235 06 

The surplus of expenditure, and about three thousand dollars of the 
receipts, Imve been furnished by two of the building committee, and the 
remainder has been furnished by the share-holders of the company. 
All which is respectfully submitted. 

Trtstam Buroes, 
John W. Richmond, 
Moses Gild, 
Jonathan Bliss, 

Directors, 



Fourth Annual Report of the Taunton Branch R, R. Corporation. 
To the Honorable the Legislature of the Commonwealth of Massachusetts : 
The Directors of the Taunton Branch Rail-road Corporation do hereby 

make the Fourth Annual Report of their acts and doings, receipts 

and expenditures. 

On June 5, 1838, a new contract was entered into between this corpo* 
ration and the Boston and Providence llail-road Corporation, by which 
it Is provided, that the passeng -r and merchandise cars of this corporation 
shall be transported, l)etween the junction of the two rail-roads, at Mans- 
field, and Boston and Providence, respectively, by the locomotives of the 
Boston and Providence Railroad Corporation ; and that the latter corpo- 
ration shall be entitled to receive the sum of fifty cents for each passen- 
ger, and the sum of one dollar for every ton of merchandise. This con- 
tract is to be in force for three years. 
The total amount of capit?il paid in, is - - $249,825 00 

The expenditures during the year ending November 30, 
1838, have been as follows: — 
Repairs on the rail-road, .... $1,799 09 

Repairs on the engines and cars, - - . 986 36 

Miscellaneous expenses, including the amount paid to 
the Boston and Providence Rail-road Corporation for 
their proportion of the receipts, the cost of fencing 
the rail-road, interest, &c,, - - . 32,180 60 

Total amount of expenditures, ... $34,966 05 

The receipts during the year ending November 30, 1838, have been bm 
follows : 

Amount of capital paid in, ... $21,000 00 

Amount received for the transportation of passengers, 32,860 62 

merchandise, 12 876 78 

'* of other miscellaneous receipts, - - 2,999 69 



Total amount of receipts, - - . - $70,336 99 

Two dividends of three per cent, and two per cent., respectively, have 
been made in the course of the year, amounting, in the aggregate, to the 
sum of 812,500. 

All which is respectfully submitted, | Tho. B. Wales, 

J NO. F. LORING, 

Wm. A. CnocKER,'* " 
Sam. Frotsingham, 
Boston^ Dec. 11, 1838. Directors* 
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Sofny^ Remarks on the Internal Improvement System of the Souih ; bf 
John C. Trautwine, Engineer-in-Chief of the Hiwassee Railroad. 

For some time after the introduction of railroads into our Union, their 
construction was contiiied ahnost exclusively to the northern States. To 
Pennsylvania is due tiie credit of having heen foremost in the cause of 
State railroads, as she had before been in that of State Canals. She has, 
through either her Legislature, or chartered companies, expended the 
heavy sum of thirty millions of dollars, in works more or less intimately 
• connected with internal improvements. Large expenditures had also 
been made in Maryland, Delaware, New Jersey, New-York, the New 
England States and Virginia, for a considerable time before the impor- 
tance of the internal improvement system appeared to manifest itself to 
the more southern portion of the Union ; and with, I believe, the single 
exception of the South Carolina railroad in 1830, but little or nothing of 
importance had been done to further its advancement, until within the 
last three or four years. 

The river Ohio, in connexion with the improvements of New- York and 
Pennsylvania, has hitherto been the great thoroughfare along which 
merchants of the west and interior have souij^ht the maVkets of New York, 
Philadelphia, Baltimore, and other norihcrn Atlantic cities ; and along 
which they have in return transported to their several States, the goods 
purchased in those cities. South of the Ohio, they have never had oftered 
inducemeiits to visit the southern ports. Five or six hundred miles of 
miserable roads, nearly impassable in winter, have effectually shut out 
all intercourse between the merchants of the west and the Atlantic sea- 
ports of the south. The only rival of the northern cities in the trade of 
the north-western states, and of the interior, has been New Orleans ; to 
which an easy access is had down the Mississippi river. But even there 
the trade has been confined principally to groceries, of which the sugar 
and molasses manufactured near New Orleans, constitute the principal 
items. As respects merchandize, the sales there are principally made to 
retailers living along the banks of the river, who srnd down produce to 
New Orleans, and receive return loads of groceries and merchandize in 
exchange. The irholesale merchants even along the Mississippi river, 
and of the states of Mississippi, Alabama, Georgia and Tennessee, as well 
as those of the north-western states, make their purchases in the northern 
cities ; which in the sale of all articles of European manufacture, enjoy 
almost an exclusive monopoly. This is owing in a great measure to the 
superiority of the navigation between them and Europe, over that between 
New Orleans and Europe. Not only is the voyage to New Orleans the 
longer by more than 1000 miles, but it is rendered comparatively dan- 
gerous by the intricate passa2:es,and obstructed navigation of the Bahama 
banks and capes of Florida.* 

This objection, however, does not apply to the cities of the southern 
Atlantic seaboard. The navijjfation from Europe to Charleston and 
Savannah, is at least as good, if not better, th..n that to the northern cities. 
Moreover, the south would have a very important advantage over the 
north, in the mildness of her climate, which would allow merchants to 

* Might not this difficulty be remedied in Fome measure, by the construction of a 
ship canal afirosstlie Is$lhmusof East Florida ? Its length would probably not excetd 80 
miles, and thecountry is very favorable for its crnstruclion. That common objection 
to canals, viz. their liability to ol strudion by ice, wou'd not apply here, owing 
to the mildness of the climate ; the voyage would be greatly ihcrtened and the most 
difficult and dangerous portion of it entirely avoided. This is one of the few instances 
in which we coneider a canal infinitely Referable te a railroad. V^^vtt^^^ 
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transport their goods at all seasons, without fear of obstruction from ice. 
Serious delays occur annually in the northern canals, from this cause. 
Let the south then open for the merchants of the west and interior, as good 
avenues to her seaports, as the cities of the north have done to theirs, 
and the monopoly of the latter must at once cease, and the south become 
tL heavy importer. This she has finally resolved to do. 

Within the last few years, the confidence which had been awakened in 
the south, by the increasing number of our northern projects, gradually 
became stronger ; and as the success of these projects by degrees revealed 
itself in the realization of handsome profits, finally was confirmed. Thus 
experimentally convinced of the immense benefits resulting to the Atlantic 
cities of the north, from their numerous channels of intercourse with the 
west, she determined that she also would enjoy them. 

This determination was prompily followed up by suggestions for various 
lines of railroad, stretching from the principal Atlantic cities of the south, 
to the interior of our Union ; where their upper extremities are to be 
united to the lower termini of other lines, now being constructed in the 
north-western states of Indiana, Illinois, and Ohio, by which they will be 
extended even to the great lakes. 

Through these connected lines of railroads, the merchants of the west 
will have as easy access to the seaports of the south, as to those of the 
north. The former will thus be enabled to eflTect an extensive importing 
system, and the heavy trade now monopolized by the north, will be di»- 
tributed more equally along our entire seaboard. 

A strong impulse has been given to the southern improvements by the 
lively interest taken in many of them, by the several states through which 
they pass ; the consequence of which judicious policy is, that almost every 
individual state south of the Potomac and west of Pennsylvania, is at this 
moment engaged in forming its respective link in the grandest chain of 
internal improvements ever suggested ; and one which will in less than 
six years from this time, effect an almost magical change in the commer- 
cial relations of the various sections of our country. 

Fortunately for the south,she has conducted her operations thus far,with 
a spirit of unity and concert, much more marked than that which cha- 
racterized the northern projects. Her several districts sensible that the 
prosperity of each depended on its means of ready i^ntercourse with all 
the others, are constructing their respective lines with a view not only to 
the effecting of local considerations, but to the accomplishment of a mag- 
nificent project of national importance. 

The most striking feature in the commercial aspect of the south, is her 
Cotton growing. The cotton country includes South Carolina, Georgia, 
Alabama, Mississippi, Middle and VVest Tennessee, and large tracts west 
of the Mississippi river. The great demand for this article over the whole 
globe, renders its cultivation far more profitable to the southern land- 
holders, than that of the common agricultural products would be. Con- 
sequently the cotton country is devoted almost exclusively to its culture ; 
a small proportion of rice constituting nearly the only exception. The 
cotton is pressed and put into bales at the place where it is grown ; and 
thence sent by land to the nearest navigable stream, down which it is 
transported, principally in steamboats, to the various southern ports. 

The business of most of the fiourishing towns of the south, depends 
very essentially upon the receiving and exporting of cotton ; all other 
things remaining as at present, many of them would probably cease to 
exist, with the demand for that article. 
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It foHows from this general neglect of the farming interest, that the 
southern population must depend upon other sections for supplying them 
with provisions. These they receive from tlie interior and north-western 
states; but especially from Kentucky and East Tennessee, both of which 
districts, in point not only of agricultural, but of mineral and manufac- 
turing resources and faciliiies, are excelled by no oiher portions of the 
Union. 

From them, immense droves of live stock, and heavy amounts of pro- 
visions are annually sent to the cotton country, where the greot distance 
and the wretched condition of the roads cause them to sell vpry high. 
On this account provisions command greater prices in the southern sea- 
ports than in any other part of the United States ; and as the badness of 
the roads and the great length of hauling necessary, will not admit of an 
exchange for merchandize, the sales are almost always for cash ; of which 
large sums are thus annually transferred from the south to the interior 
and north-western states. When the southern railroads shall be com- 
pleted, this draining of cash from the cotton country, will in a great mea- 
sure be counteracted by the sales of merchandize to the western 
merchants. 

As before remarked, the universal demand for the staple product of the 
south, enables the southern seaports to do an immense exporting business* 
The raw cotton is from them shipped principally to Liverpool ; and in 
England, that great manufacturing district for the whole globe, it is made 
up into goods, and in that state sent to every quarter of the earth. 

. A great quantity returns to this country ; but not as one might at first 
'suppose, to the southern seaports, from which the raw material was 
exported ; it returns to the seaports of the north ; because there the mer- 
chants of our immense interior congregate to make their purchases ; and 
thus ensure a constant market. 

But why^ it will be asked, do the merchants of the interior prefer the 
seaports of the north, to those of the south 1 The answer is simply this, 
because the roads are better. The cities of the north have by a judicious 
system of internal improvements, opeijied for the western merchant, easy 
routes to reach their markets; and safe and speedy ones for carrying his 
purchases home. While Baltimore, Philadelphia, and New York have 
been contending with each other, for the supremacy, by each trying to 
excel the other in her channels of intercourse with the west, the south 
has stood idly by and done nothing. She has been content to permit not 
only the merchants of the interior, but even her oicn, those residing in her 
own seaports, to purchase their goods in the northern cities. 

She forgot that the opening of every fresh avenue to the norths was the 
obstructing of one to A6r; and heartily joined in congratulations at the 
increasing prosperity of her sister, unmindful that it was secured at her 
own expense. ** Better late than never," is a good old saying ; and upon 
its inculcations has the south at last begun to act. She has commenced, 
and is now energetically pushing forward, a system of railroad improve- 
ments, which will soon present to the merchant of the interior, induce- 
ments to visit her seaports, as well as those of the north ; and by pur- 
chasing his goods there, enable her to open a direct importing as well as 
exporting trade with the other continent. 

> But even with the manifold benefits which must result to Charleston 
and Savannah, from the completion of their railroads to the interior, we 
cannot, with many of our southern friends, look for those cities ever to 
Attain the size and commercial importance of New York or Philade1phia« 
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From the very nature of the staple (cotton), which requires comparativeljr 
few landholders, it appears to us impossible that ihe population of the 
south can ever become so dense as that of the north ; and the magnitude 
of a market must depend upon the number of pnrcliasers A large cotton 
grower Can easily cuhivate 1.000 acres ; wliile our wealthy norihern far- 
mers rarely hold more than 500 ; and perhaps the majority do not exceed 
250. Besides tliis, the inexhaustilile mineral resources, the manufactu- 
ring and agricultural advantages, tlie more equal distribution of wealth, 
and I may add, the more stirring and industrious business habits incident 
upon the colder climaie of the nonh, all combine to render her cities more 
affluent than those of the south. 

Still shall the south have attained that great desideratum, a termina* 
tion of her mercantile dcpendance on the north. Her railroads will enable 
the merchant of the interior to purchase 'his goods alike in New- York, 
Philadelphia, C-harlesion or Savannah, as either may, from fluctuating 
causes, offer the best market. Instead of the heavy cash purchases of 
stock and provisions now necessary, an exchange of these articles for 
merchandize will be effected, and Savannah and Charleston will in a few 
years have attained an importance, with which their present condition 
will admit of no comparison. 

But shall we permit the foreboding politician to predict from this termi- 
nation of commercial dependence, a cessation of national dependence, of 
national feeling 1 Far from it. Community of intercourse will annihilate 
our local prejudices, will bury in oblivion the differences of by-gone times, 
and draw the bonds of union more close than ever. 

We will now j^ass on to the consideration of the several lines of railroad 
by which the south hopes to accomplish the grand object in which she has 
embarked. 

Illinois, Indiana, and Ohio are constructing several railroads from their 
respective interiors, to the Ohio river, and they are consiructing some of 
them in such directions, that hy uniting, they will fbrm a continuous and 
very direct line of railroad from the *' Far West," passing through Cin- 
cinnati to the Northern seaports.. From Cincinnati to Philadelphia, bj 
this line of railroad, is a shorter distance than from Cincinnati to Charles- 
ton, by way of the Charleston and Cincinnati railroad. 

We wish these facts to be distinctly borne m mind by the reader, as we 
shall soon have occasion to bring them forward in support of some opinions 
of ours, which are opposed to those of many persons in the south, and 
therefore require strong arguments to sustain them. 

First in importance, magnitude, and splendour of conception, of the 
several projects for benefiting the south hy the effecting of an importing 
system, is the great Charleston and Cincinnati llailroad. Commencing at 
Charleston, this road occupies the line of the old South Carolina Railroad, 
as far as Branchville, 62 miles, thence it continues to Columbia, a further 
distance of 06 miles; thence to the Norih Carolina line, by a route not 
yet finally determined on, about loO miles more; thence to Ashville, N. 
C, 4! miles; thence t;> the Warm Spniii::s, JU) miles; thence along the 
valley of the French Broad River to Knoxville, 100 miles ; (or 455 miles 
from Chatleslon to Knoxville;)' from Knoxville it' passes on through Lex- 
ington to Cincinnati by a route not yet finally adopted, about 265 miles; 
in all about 720 miles. 

The company for constructing this road, is chartered by the four states 
through which it passses ; viz. South and North Carolina, Tennessee, and 
Kentucky. Three of them, viz. North and South Carolina and Tennes- 
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see, have also granted banking privileges ; Kentucky has not yet, but 
probably will do so this winter. South Carolina and Tennessee have also 
rendered pecuniary assistance to the road ; Nortl'i Carolina and Kentucky 
have not. 

Independently of the tendency of this project, considered me/ely as a 
Railroad, great and beneficial results are to be hoped for, from its banking 
powers. The late derangement of the money market, has plainly pointed 
out the necessity for a circulating medium, based on other than restricted 
local credit ; and such a mediumthe Charleston and Cincinnati Company 
will certainly effect, in case the Railroad be completed. 

But if this be not done, we cannot see how the interest of the states 
thi*ough which it is to pass, can be enlisted in its cause ; the circumstance 
alone of its being chartered by four states, cannot, it appears to us. prevent 
it from dwindlini^ down into a mere South Carolina bank, with an in- 
fluence and credit far less extensive than those of the present United States 
Bank, of Pennsylvania. To prevent this it will be necessary for Tennes- 
see and Kentucky- to lend themselves freely to the work. What has 
already been done is too trifling, in comparison with the magnitude of 
the project, to deserve a moment's consideration ; it is for all practical 
purposes only nominal. We hope soon to see those two states awakened 
to a due appreciation of the utility of the undertaking, and embark largely 
in it. 

From the city of Knoxville in Tennessee, there are laid down two con- 
tinuous lines of Railrond to Charleston, S. C, one of these may be called 
the northern or upper route^ and the other the southern or lower loute. The 
upper one is that selected by the Charleston and Cincinnati Railroad and 
Banking Company ; its length (as just now shown) from Knoxville to 
Charleston is 455 miles. The lower route consists of a chain of several 
distinct Railroads, commencing with the Hiwassee Railroad, 98^ miles in 
length, which extends from Knoxville to the dividing line of Tennessee 
and Georgia; where it unites with the Western and Atlantic Railroad, 
which continues 118 miles, to near Decatur in Georgia; thence the line 
runs to near Crawford ville 58 miles ; thence by the Georgia Railroad to 
Augusta, 65 miles, thence by way of the South Carolina Railroad to Char- 
leston, 136 miles, in all 475^ miles. From Crawfordville to Charleston 
201 miles is already completed and in full operation ; and between Craw- 
fordville and Knoxville the hne is now being graded with great energy. 
These two lines (the upper and lower) differ very materially in their char- 
acters, the upper route being the shorter l^y 20^ miles ; but the lower pos- 
sessing so great a superiority in point of levels and curves, as will, by 
admitting of greater speed, enable the trip to be made on it in less time than 
it can on the upper route. 

The lower route affords the entirely unprecedented fact of a continuous 
chain of Railroad, nearly 500 miles in length, carried principally through a 
mountainous country, yet nowhere presenting a grade exceeding 36 feet to 
a mile ; and at the same time unincumbered by tunnels or inchned planes.* 
Its shortest radius of curvature is 1000 feet ; and even if, if we mistake not, 
occurs only on the|Western and Atlantic Railroad ; on the Hiwassee Rail- 
road the minimum radius is 1400 feet, and occurs but twice ; both being at 

* There is. it is true, one inclined plane on the South Carolina Railroad, a few milcfl 
from Aijgusta; it was incurred when that road was first constructed, togratify the inhabi- 
tants of the little town of Aiken. The extension of the road, as now taking place, was not, 
at that time, thought of ; and as the business incident on the extension gradually increases, 
the plane will no doubt be dispensed with. Fortunately this can be very readily done. 

27 
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the crossing of heavy rido:es, and at the snme time stopping: places; on the 
other sections of the lower route, there is no raHius under 1900 feet. 

Even the minimum radius of lOCO feet, will wiih proper attention to 
details, admit of a speed of 20 miles per hour, with perfect safety; and this 
may, without fear of error, be assumed as the hasi average speed of the 
passenger trains, on the lower route ; one of from 25 to 30 miles an hour, 
could readily be attained if necessary. 

Each section of the lower route also presents nearly the same maximum 
grade, varying in none more than 3 or 4 feet ; the maximum rise, as before 
remarked, being but 36 feet in a mile. This uniformity will admit of 
extreme resrularity in the business operations of the several sections. 

The wonderfully favorable character of the lower route is incident on the 
fact, that it occupies a series of vallies, running parallel to the immense 
mountain barriers, which nature has stretched as if in defiance of the efforts 
of art, almost iminterruptedly, from New York to the northern parts of 
Georgia. At the latter point we are enabled to curve round their lower 
extremities, and thus reach the sea board without crossing them. 

On the other hand, the upper route is necessarily carried across these 
barriers, and must therefore encounter the heavy grades incident upon ap* 
proaching them, and either the deep cutting, iuchned planes, or tunnels, 
required for overcoming their summits. 

Again, certain portions of the upper route, such as the deep valley of the 
French Broad River, and various mountain passes of the Blue ridge, are 
annually obstructed for several weeks by snow, ice and frost. This will 
create serious, if not unsurmountable^ obstacles to regularity in the winter 
business; especially as the thinly scattered population of those parts, will 
not admit of the collecting of large forces of men to clear the road, as is 
frequently found necessary in the north. 

On the lower route, ice and snow rarely occur at all ; and never in snffi- 
cient quantity to cause a mordent's interruption to Railroad travelhng. 

Again, the cost of the lower route will he so small in comparison with 
that of the upper, that it will be absolutely impossible for the latter to 
maintain a competition with it. Thus we see that in point of all the desi- 
derata of Railroad travelling, ip speed, safety, certainty and cheapness, the 
lower route is, by far, preferable to that selected by the Charleston and 
Cincinnati Railroad Company. 

1 have been thus particular in comparing the upper and lower routes 
from Knoxville to Charleston, that 1 might with the more apparent reason, 
urge upon the advocates of the Charleston and Cincinnati Railroad, the 
immediate construction of that portion of their road which lies between KftoZ' 
ville and Cincinnati, The present intention of the coujpany appears to be 
to construct the road gradually from Charleston upwards towards Knox- 
ville, and thus on to Cincinnati ; leaving, of course, the part between Knox- 
ville and Cincinnati, some years behind the portion through South Carolina. 
Now it is very evident that a Railroad from Charleston, through the centre 
of South Carolina, even if it stop at the northern line of the state, will be 
of immense benefit to South Carohna, and particularly to Charleston ; it 
will furnish an excellent communication between the interior of the state 
and her sea board ; and this is very important to her ; but is it important to 
the stockholders? Is it calculated to excite in Tennessee, Kentucky and 
the whole Union, the confidence which a Railroad from Chaileston to Cin- 
cinnati was designed to effect ? Why should a merchant, residing at a 
distance from the line, prefer a note of the South Carolina Railroad bank, to 
that of any other Railroad ;. and into a mere South Carolina Bank must the 
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whole scheme degenerate (at least for several years.) if the present intention 
be persisted in. And pray of what benefit is a line from Charleston to 
Knoxville to be at any rale, towaril effecting an imporiin": system, even 
supposing both the upper and lower routes to be completed thus far ? Let 
us imagme for a moment that such were the case, and that the interval 
between Knoxville and Cincmnati remain as at present, traversed only by 
miserable common roads; can any man suppose that either route, or even 
their combined attractions, would operate lo the value of one farthing, in 
diverting the trade of the " Great West" from along the Ohio river to the 
northern sea-ports, and turning it towards Charleston'? Can he suppose 
that one merchant more would come from Illinois, Indiana, or Ohio, in con- 
sequence of it'? Assuredly not. What is to induce the western merchant 
to exchange the splendid and cheap accommodations, the speed and comfort 
of his steauiboat as he passes up the Ohio, f«»r a rough, unsafe and expen- 
sive stage ride of some liOOor 300 miles by day and night, at 2A miles per 
hour to Knoxville 1 Is it the love of adventure, in risking his life over the 
perilous mountain passes of Kentucky and Tennessee 1 1 trust not, yet 
can I conjure up no better reason. 

I hesitate not to predict that if the Charleston and Cincinnati Railroad 
Co. delay the construction of their road from Knoxville to (>incinnati, until 
after the completion of the remainder, the trade of the Great West will have 
become so fixed in its channel of the Ohio, nnd the Ime of Rai roads before 
alluded to, parallel to that river, that the South will endeavour in vain to 
change it. Let her even do her best^ the lines through Indiani*, Illinois, 
Ohio, Pennsylvania and New Yoik, will bo completed before she can make 
the road from KnjxoiUe to Cincinnati, What madness is it then to delay. 
While we are hesitating and disctissing whether the upper or lower route 
from, Knoxville to Charleston, be the better, we seem to forget that we have 
provided no means for bringing passengers and merchandize to Knoxville ; 
and while, like the wolf anrl the bear, we are disputing for the prey which 
lies before us, a third party steps in and carries it away from both. 

The course pursued in this matter by South Carolina, upon whose 
movements the whole machinery of the scheme depends, is by some ascribed 
(it appears to us uncharitably) to an existing jealousy between her and 
Georgia; by which South Carolina is supposed to be actuated to such an 
extent, as to decline all interference in any project in which Georgia should 
take part ; and consequently prefer making an expensive road through her 
own territory, to availing herself of one of far superior character, through 
her rival State. Thus we see the upper end of the Charleston and Ham- 
burg Railroad, and the lower end of the Athens and Aiigusta Railroad, like 
the two ends of a horse-ihoe magnet, exercising a repulsive influence on 
each other, which bids fair to neutralize the otherwise general and benefi- 
cial action of this noble scheme. 

To us it appears that the policy for South Carolina would be to enter into 
an amicable arrangement with the various companies constituting the lower 
route from Knoxville to Charleston, (of which route she already possesses 
136 miles, in the Charleston and Hamburg Railroad .) and then construct 
the line from Knoxville to Cincinnati. By concentrating all her energies 
upon this interval, she would beyond all doubt, enlist both Tennessee and 
Kentucky deeply in the enterprise; for to both of those State?, it is one of 
great importance ; but so long as ihe present policy of working from Char- 
leston upwards through South Carolina, is adhered to, the benefits of the 
undertaking are far too prospective, to induce any active interference in its 
behalfy on their part. 
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To aJopt the course we propose, would probably lose to the compaaj 
the charter of North Carolina ; as the line would, in that case, nol enter hejt 
territory. But of what imporuince is that consideriition t Of what beneiit 
is the Charleston and Cincinnati Railroad to be to North Carolina, in any 
event "i It passes only through one of her counties, and that her extreaie 
western c>ne, and of a more sterile and mountainous character* Surely 
that is not sufficient to induce a hope that North Carolina will render any 
important aid to the project ; whereas in the other case, as before said, both 
Tennessee and Kentucky would assuredly assist it to a very efficient degree; 
for both these States would need it for the exportation of their live-stock 
and provisions to the cotton country ; and that alone, independently of any 
considerations of a southern importing system, should be a sufficient guaran- 
tee of pro6t, to warrant the immediate construction of the road through 
those two States. 

We cannot anticipate much difficulty in pwrocuring from the Legislat»re» 
of Tennessee and Kentucky, permission so to alter the charter, as to admiJl 
of the changes we propose. Legislative bodies, like private individuals, are 
mfluenced by interest; convince them that their present course is detrimen- 
tal to their interest, and they will assuredly change it. 

Perhaps the greatest real difficulty in way of the change lies in the 
company itself, not being willing to have its concerns divided into two 
branches, as would be the case if our ideas q§ unking the Charleston and 
Cincinnati Railroad with the lower route^ should be carried into effiE-ct. 
The Cnarleston and Cincinnati Raihoad Company would then own only 
the road already constructed from Charleston to Auffusia,. and that, yet to. 
be commenced, from Knoxville to Cincinnati ;the interval between Augusta 
and Knoxville being in possession,, as already stated, of several distinct 
companies. 

Could the Charleston and Cincinnati company pHrehase this interval 
from the various companies now holding it, the difficulty would be at once 
removed ; but we consider such an arrangement so utterly impracticable, 
that it is useless even to suggest it.. 

Great as the objection certainly is, to the division of the concerns of 
the Company, slill it is obviously not an insuperable oue. The case 
seems to us, nearly parallel to that of a merchant possessing flourishing 
business houses in two different cities* 

Be that as it may, however, vire cannot view the construction of the upper 
route from Knoxville to Cliarleston in any other IJght than that of a useless 
expenditure of money, unless it be looked upon aa politic to purchase the 
good will of the districts through ^vhich k passes, by cinculating amon|^ 
them at the expense of the company, the sums requisite for its construc- 
tion. Even if finished, it can never sustain a competition against the 
superior merits of the lower route. 

We are somewhat surprised at the course pursued by Kentucky in 
relation to the Charleston and Cincinnati railroad. She lias lent no 
pecuniary aid to its construction, although she must necessarily derive* 
great advantages from it*. Her merchants will be provided with new 
markets for making their purchases ; and the facilities for conducting her 
heavy exports will be greatly increased. The road will eertainly not be 
made through Kentucky ^unassisted by her pecuniary means ; it is there- 
fore to be hoped, not only on Aer account, but in a national point of view,' 
that her opinions on the subject may assume a more favorable direction. 
We cannot but suppose that the adoption of the lower route would lead U> 
such a change, and enlist Kentucky strongly in the cause* 
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We have hitherto spoken principally of Charleston, as striving to carry- 
out measures for diverting part of the trade of the west, from the northern 
to the southern seaports by means of hur railroads ; we must now sptak 
of her enterprising and spirited rival, Savannah. In point of magnitude 
Charleston is greatly superior to SavUnnah, containing a popuhition of 
43,000 ; while that (»f Savannah is but 10,000. The principal descripci\e 
feature however between the two cities, as regards their importing faci- 
lities, consists in the superior harbor of Charleston ; which is, we believe, 
oonfessedly the best along the Southern Atlantic seaboard. 

There will however be no means left unresorted to, for rendering that 
of Savannah, in every respect perfectly eligible, and this its naiuial posi- 
tion admits of the more readily, since construciions in that branch of 
engineering are no longer involved in the uncertainty, by which, until 
the discoveries of late years, they were characterized. 

Savannah is determined to be by no means behind Charleston, in her 
facilities of intercourse with the interior and north-western states ; indeed, 
if Charleston persevere in her scheme of the upper route from Knoxville, 
and insist upon conducting her transportation along it, Savannah will 
have the advantage of a far superior road ; which, in our opinion, will 
much more than counterbalance any disparity which may exist between 
their respective harbors. 

The great Central Railroad of Georgia^ from Savannah to the city of 
Macon, near the centre of Georgia, is about 200 miles in length and is 
exclusively a company work. About 80 miles of it are already finished 
and in use ; and the remainder is being rapidly progressed with. Like 
the lower route from Knoxville to Charleston, it is characterized by its 
unusually favorable features ; and indeed the same remark may be 
applied to all the railroads in Georgia. 

'From the city of Macon the railroad is continued to the town of For- 
syth, by the Monroe railroad, twenty-four miles in length ; which will 
soon be (if it is not already) in operation. 

From the city of Macon, is also to be constructed another railroad to 
the town of Talbotton ; at which point it will branch off into two lines ; 
one to West Point, to meet the Montgomery and W est Point railroad ; 
and the other to Columbus. Another branch from the Central railroad is 
also being surveyed, through the town of Waynesborough to Augusta, by 
which a union will be effected with the lower route from Knoxville. It 
will be forty-eight miles in length. Thus it will be seen that Savannah 
possesses quite as favourable avenues to the interior, as Charleston does ; 
and if a bridge be not built across the Savannah river at Augusta, by 
which the South Carolina railroad may unite with the lower route from 
Knoxville, Savannah must receive the preference from western merchants. 
We are fully convinced that the want of a bridge at Augusta, and the 
selection of the upper route, by the Charieston and Cincinnati railroad 
company, will do more to decide the question of su periority between these 
two rival cities, than any other consideration possibly can. 

About 70 miles south of Savannah is the seaport of Brunswick; at 
present a place of comparatively little importance ; but destined, on 
account of its remarkably fine harbour, and its contemplated railroad 
connexion with Savannah, to become in a short time one of the most 
important of the southern ports. 

Besides these Atlantic ports, others on the gulf Mexico, such as Appa- 
lachicola, Pensacola and Mobile will become termini of railroads from 
the interior; and will all be more or less similarly affected with Charles* 



214 Remarks an the Internal Improvement Sf/stem of the South* 

toil, Savannah and nrunswick ; with, liowcver, this o^rcat (Iifi>Tence, that 
thu rhiii«^erous navigation of the Haliaina hanks, at the month of theCulf 
of Mexico, Nvhich must be cncouutered in a voya«^e to or from Europe, 
will always keep them seeoiulary to the Atlantic [lorts. As before re- 
marked, we think this miirlii be obviated by a ship canal across East 
Florida; or, more imp(n*fectly, by a raih'oad. 

Appalachicola is at the mouth of the Appalachicola river, formed bj 
the confluence of the Fhnr and Chattahoochie. 'J'he latter is navigable 
for steamboats for 200 miles, ;is far as Cohimbus ; from which point, are 
lines of raih'oads to Cincinnaii, by way of Knoxville; and also to Sa- 
vannah and Charleston. At this time, Appalachicola is but a small town ; 
it receives considerable amount of cotton from the upper parts of Georgia, 
by way of the river, but its importance will be increased greatly by its 
railroad connexions. 

Similarly conditioned with Appalachicola, are Pensacola and Mobile. 
We have not in our possession, any very definite information res- 
pecting tl>3 railroad from Pensacola to JMontgomery ; we believe, how- 
ever, that some progress has been made in its construction. From 
Montgomery, or rather from Fort Mitchell, (a point some distance above 
Montgomery) to West Point, is a railroad in a state of rapid progress. 
The reason for delaying the construction between Fort Mitchell and 
Montgomery is, that the river navigation between those places, although 
very circuitous, is sufficiently good for present purposes. The prolongs- 
tion to Montgomery, will be made, as soon as the progress of the Pensa- 
cola railroad renders it advisable. 

Through West Point passes also the Columbus and Chattahoochie 
railroad, leading from Columbus, to the Western and Atlantic railroad, 
near Decatur. This latter road will, like the Montgomery and West 
Point railroad, be rapidly pusht^l forward to completion. 

The intercourse of Mobile with the interior, will be both through the 
same channel as that to Pensacola, and also through the Selma and 
Tennessee railroad, now under construction from the town of Selma to 
the Tennessee river, above Hun?sville. This road is 170 miles in length. 
A branch is contemplated from near its upper terminus, along the valley 
of the Coosa river, to join the Western and Atlantic railroad, near New 
Echota. This branch will open to Alabama a communication to East 
Tennessee, by way of the Hiwassee railroad, to Knoxville; and thence 
by way of the Charleston and Cincinnati railroad to the'Ohio ; it is very 
important to all Alabama. We have heard of no contemplated branch 
from the Selma and Tennessee railroad to Tuscaloosa ; but such a one 
will assuredly soon urge itself upon the public notice, in that section. 
The harbor of Mobile bay at the town being too shallow for large ships, 
and gradually becoming worse, it has been found necessary to construct 
a railroad 28 miles in length to Cedar Point on the Gulf, where the 
largest vessels lie in safety. 

From the town of Wetumpka, above Montgomery, a railroad, is in 
progress, along the valley of the Coosa to Fort Williams ; by which the 
obstructions in the river between those points, will be avoided. It is 
called the Coosa and Wetumpka railroad ; and will be extended to unite 
with the Selma and Tennessee railroad, and with the lower route from 
Knoxville to Savannah and Charh^ston. 

All thes(3 roads are constructed with the triple intention of expediting 
the carrying of cotton from the interior, to the several ports at which they 
terminate ; of procuring provisions more readily from the agricultural 
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districts of Tennessee and Kentucky, Sec, aiul of eilVctin^ an importing 
iysttm in the SuiUfi. The rivers <►!" the South answer the purposes of 
intercomniunicatioii in hiit a \i-ry iin[)rrlVet njainer. In \\w. summer they 
generally l)ect»nie unnavi<rahh;, Jor want of waier It is will known that 
the Ohio trade is interrupted more or hss cwcry sumn:('r, from this caui>e; 
but in the streams sti'l further Snufli, ihe deliciency is felt to a much 
more serious extent Tiius the Tennes.^ee river, rvc/i in the 7nosl /uvoV' 
able seasons^ is rarely n ivifrahle for sieamhoats, even of moderate draft, 
for more than two or tliree months a year, as far up as Knoxville ; and 
we have known intervals of very nearly a year to ehipse, without a suffi- 
cient rise of winter, for a single arrival. Pretty much the same, only not 
to so fljreat a dejiree, may be stated of the river Cumberland, and the city 
of Nashville. The delays thus occasioned are extremely vexatious, and 
frequently productive of great inconvenience to the mercliant. 

We will remark, wMiil'e speaking of Nashvillo, that we expect soon to 
see her interesting herself in the construction of a railroad, to meet the 
"Western and Atlantic railroad near Hoss' Landing, on the Tennessee 
river. The Western and Atlantic railroad branches into two lines, near 
its northern terminus ; one going directly north, to meet the IHwassee 
railroad ; and the other passing in a north west direction, to the Tennes- 
see river, near Ross' Landing. A communication between the latter 
branch and Nashville, would relieve that city from the embarrassments 
of the obstructed navigation of the Cumberland. Such a road, in con- 
nexion with the Eliwassee railroad, would constitute the best route be- 
tween Nashville and Knoxville ; it would bo but a very few miles longer 
than the present stage road between those places. Its length would be 
about 100 miles. 

Again, in order fully to. perfect the importing system of the South, a 
ready communication is obviously necessary between her seaboard and 
the region west of the Mississippi river ; as well as with the north-wes- 
tern States. Such a communication is in progress. It will extend from 
the upper terminus of the Selma and Tennessee railroad, to Memphis on 
the Mississippi. Of this very important linft, the portion between Deca- 
tur and Tuscumbia (4*3 miles) has long been in operation ; and that from 
Lagrange to Memphis, constituting the Memphis railroad, 50 miles in 
length, is in progress. The intervening spaces have not yet been com- 
menced ; but undoubtedly soon will be. It will be one of the most use- 
ful and lucrative lines in the Union. We look for much more of the 
Illinois trade with the Southern Atlantic ports to take this channel. 

Before closing this paper, we cannot refrain from making a few remarks 
respecting Virginia and East Tennessee. 

It is a common observation, that Vir<:inia is behindhand in her internal 
improvements, and that she is not equalling her sister States in energy, 
and foresight. For ourselves we cannot subscribe to that opinion ; the 
remark appears to us an unjust one. Virijinia has already done much, 
and is still steadily progressing in a very extensive and costly system of 
improvements. To enumerate them would be foreign from our present 
purpose ; we will only urge upon her the necessity of one more. We 
allude to a railroad from either Winchester, or Richmond, passing through 
the Slate in a south-western direction, through Wythe Court-house and 
Abington, to meet an extension of the Hiwassee railroad, at the Tennes- 
see line near Blonntville. This will form part of the shortest and most 
eligible route from Maine to New Orleans^ that can he obtained in the 
Union, 
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Surveys luive been made for the line from Richmond, and were favor- 
nbly reported on ; but unfortunately the requisite approf)riations \ver6 
mn made fjr prosecutino: the work. Therrj can, however, be little doubt 
that ilie eftorts which will be renewed at this session of the Legislature, 
will be succcrisful. We consider the question one of immense interest to 
Virginia. Her fertile and far-famed valley has long been retrograding, 
for want of an outlet to markets, whirh would permit it to enter into com- 
petition with more successful candidates. 

This portion of Vir|i.inia has depended very much for sales of produce, 
upon travellers, and upon the wagoners who haul into the interior the 
merchandize purchased in the northern cities. The travelling has gra- 
dually been diverted into otherfand better channels ; and even the hauling 
of merchandize, is at the moment we are writing, about to give way to 
more expeditious and economical channels opened by the Railroads, con- 
stituting part of the lower route fiom Knoxvilje to Charleston ; and which 
is now finished from Charleston northwards, upwards of 200 miles. By 
this route goods may be shipped from the northern cities to Charleston, 
and thence forwarded by railroads and waggons to East Tennessee, at a 
less expense than ihey can be hauled for across the valley of Virginia. 
No further reasoning is necessary, (tho.igh much more could be adduced) 
to convince Virginia of the necessity of prompt measures in relation to 
this road, Tennessee will readily co-operate with her, by filling up the 
interval between Knoville and Blountvile ; and thus opening an uniniefm 
rupted line of railroad from Maine to New Orleans, 

In Cast Tennessee, the reader will perceive that the Hiwassee railroad 
occupies a position peculiar to itself, and one of the utmost importance to 
all interested in it ; viz. it is at the same time a portion of the great line 
from the N. E. to the S. W. ; and of that from the S. E. to the N. W. ; 
in other words, it is the great cross road of the Union. 

The numerous mountain ranges which occupy the region extending for 
200 miles on each side of it, forbid the construction of a rival road ; and 
ensure to the Hiwassee rail-road two sources of income, either of which 
would alone be sufficient to warrant its construction. 

This is the casej we believe, with no other rail-road in the country ; 
and ii offers to the stockholders, the best inducements to believe in the 
full success of their project. 

[^ We must now call the attention of capitalists and farmers, to the 
eastern section of Tennessee. We are certain we are within bounds, 
when we say that no portion of our Union presents more flattering pros- 
pects of a profitable investment in every department of manufacturers 
and agriculture, than East Tennessee. 

She is the nearest competitor to the cotton growing country, in the sale 
of provisions and stock ; her fertile vallies ensure abundant returns to 
the husbandman ; her delightful climate is the most healthy in the Union ; 
avoiding alike the extreme warmth of the South, and the extreme cold 
of the north. Her mineral resources of iron, lead, lime, gypsum, salt, 
coal, marble, dec, are inexhaustible. Her water power is unlimited and 
scattered over every part, to a most unusual degree ; and finally a dense 
population is ready to insure success to the establishment of every kind 
of manufactory, and full employment to the mechanic in every depart* 
ment. 

East Tennessee has hitherto held a peculiar position ; hemmed in on 
all sides by mountains which almost preclude access, her merits have 
been overlooked. In other parts of thq JJnion she is almost unknown ; 
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Mre may freely venture to say that no portion of the Union is so little 
known to all the others, as East Tennessee ; yet she occupies the very 
centre of them all. The same cause which has operated so powerfully 
to retard the growth of Charleston and Savannah, has exerted the same 
influence on East Tennessee, viz. the want of good roads. 

These she is now engaged in making, and in a very few years she will 
burst upon the notice of her sisters, with almost as strong claims to 
novelty as a newly discovered country. John C. Trautwine. 

Knoxville, Nov. 1838. 

Note, — The i^hdvo is to be regarded as but a very cursory and imperfect sketch of the' 
Southern Improvement System. Our object being merely to lay before the reader, nome ef 
its moflt important bearings. — The Writtr^ 

(From the London United Service Journal for Marcli.) 

Civil Engineering in America.-— Bjf Captain Basil Hall^ JR. N. 

For similar reasons to those which we used when speaking of the lake, 
sand river navigation of America, we should advise not only our civil engi- 
neers but our professional brethren of thif United Service, to keep their eyea 
closely fixed on the state of steam navigation in that country. Force of 
all kinds, well disciplined and well directed, is no doubt the chief agent in 
war ; but celerity of movement, combined with certainty, is the next most 
powerful principle in military matters, and therefore deservmg of our constant 
attention. We have not adequate space to give any account of the various 
<;ontrivances by which so vast a speed as 16 miles an hour is obtained in 
some parts of America; nor indeed could we, without drawings, render 
them fully intelligible to practical men. - The arrangements, too, by which 
an immense number of persons can be stowed away without inconvenience, 
both below and above the deck, are highly worthy of the attention of 
officers whose duty it may become to transfer bodies of troops from place 
to place. By having the whole of the machinery, im-hiding ihe boilers and 
the furnac3s, above the deck, the whole of the space below is left free for 
the accommodation of the passengers. In most of the American boats, 
Mr. Stevenson tells us, (page l35) 400 berths are made up. 1 he princi- 
pal cabin, he tells us, of the Massachusetts, a vessel running between New 
York and Providence, is 160 feet in length by 22 feet in breadth, and 12 
feet high ! " 1 have dined," says he, " with 175 persons in this cabin ; and, 
notwithstanding this numerous assembly, the tables, which were arranged 
in two parallel rows, extending from one end of the cabin to the other, were 
far from being fully occupied." On the Mississippi and Ohio, the means of 
carrying numbers are greatly augmented by the erection of huge upper 
works, as high, in some cases, as the poop of a line-of.battlc ship, in which 
several hundreds of additional passengers find accommodation — an arrange- 
ment which may be of vast consequence in war ; for we have frequently 
seen steamboats on the western waters capable of conveying a whole 
regiment, baggage and all, either with or against the stream, at the rate of 
many miles an hour 1 

It is rather curious, that while the Americans adopt with avidity every 
new invention of ours, even when the advantages are questionable, we 
should be so very slow in availing ourselves of these discoveries of theirs 
which have been tried and found to answer well in practice. We are 
ready enough to accuse Jonathan of national vanity : but we believe he 
might with equal justice charge us with a stupid degree of false pride and 
imaginary superiority, which too often makes us slow to appropriate the 
discoveries of other nations. 

<3a 
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We could quote many examples of this, but we shall confine ourselves 
to two. The first relates to the American mode of steering their steam 
boats in the bow, wherever they have to pass amongst crowds of shipping, 
or other impediments which render a strai'::ht course impossible, and which 
render it a matter of difficulty and often of danger, and always of delay, 
where the helmsman is so placed as not to see his way before him. In 
spite of the full knowledge of the many advantages aiisingfrom this method 
of steering in such a narrow and crowded river as the Thames ; in spite of 
the peifect facility of fixing the apparatus; and in spite of the complication, 
trouble, noise, confusion, and risk which attend the present mode of steering 
abaft, and in spite of the plan of steering forward having been already 
tried and found to answer, all our boats, (except, we believe, a sincrle ves- 
sel, the Royul Adelaide, plying between Loudon and Leith,) are still fitted 
with the absurd plan of steering from the stern ! 

The other contrivance, which we ought long ago to have adopted from 
the Americans, relates to the form of the paddle-wheels. ** The float 
boards," says Mr. Stevenson, " do not extend across the whole breadth of 
the paddle-wheel, as is always the case in this country ; they are divided 
into two, and sometimes three compartments." This construction, we 
learn from Dr. Renwick's Treatise on the Steam Engine, was introduced 
by Mr. Stevens, of New York, ** and may be described," he says, " by 
supposing a common paddle-wheel to be sawn into three parts, in planes 
perpendicular to the axis. Each of the two addiiionai wheels thus formed 
is then moved back, until their paddles divide the interval of the paddles 
on the original wheel into three equal parts. In this form," continues Dr. 
Renwick, "the shock of each paddle is diminished to one-third of what 
it is in the usual shape of the wheel; they are separated by less intervals 
of time, and hence approach more nearly to a constant resistance : while 
each paddle following the wake of those belonging to its own system, 
strikes upon water that has been but little distmbed.*' 

We have lately seen with much satisfaction a modification, and we 
believe, an improvement of this plan, has been hit upon by Lieut. Hall, 
who has devised a diagonal set of fioat-boards, for the paddle-wheels of 
steam boats, and which, we understand, entirely does away with the 
disagreeable tremor caused by the ordinarj' float-boards striking the water. 
In Lieut. Hall's wheels the paddles are placed in such a manner, that they 
enter the water at one end, and glide through it, as it were, without pro- 
ducing any blow, or concussion. 

It may be mentioned, that from the immense diameter of the American 
paddle-wheels, about 25 feet, and the circumstance of their having always, 
or almost always, smooth water in which to work them, the cycloidal 
paddle of Mr. Galloway, or the eccentric paddle of Mr. Morgan, which 
have been so successfully used in this country, are not required oh the 
American rivers. 

We are unwilling to quit this branch of the subject without calling the 
attention of the rising generation of our naval officers to the importance 
of their turning their attention to steam, not merely as a matter of curiosity, 
but as a matter of duty. We should say, without qualification, that at this 
moment we know of no way so likely to lead to an officer's advancement 
as that which this subject affords. Let any officer of proper zeal and good 
capacity, who is willing to work out his promotion, set to work in earnest 
to study steam machinery, and its adaptation to navigation. Let him 
take his jacket off^, and put on a paper cap, be regardless of soiling his 
fingers or scorching his face, and submit to the companionship of thorough 
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bred workmen in Maudslay's works in London, or those of Napier in 
Glasgow, until lie has made hhnself completely master of every one of 
the multifarious details upon which the merits of this wonderful contri- 
vance depends. Let him take a trip or two as assistant-engineer in a 
steam boat. Let him also read such books as will give him a theoretical 
knowledge of the chemical and mechanical principles of the agency of 
steam, and we will guarrantoe him his eventual promotion, whether the 
peace continues or not. We should be disposed, certainly, to make such 
knowledge in a greater or less degree a requisite to every officer's passing ; 
V and hold no one to be elir;ible to a commission who should not be able to 

prove his acquintaiice, at all events, with the elementary principles of the 
steam-engine, which now-a-days are to the full as important for him to 
know as the elements of navigation, seamanship, or gunnery. 

Mr. Stevenson's chapter on fuel and materials, though chiefly interest- 
ing as a picture of a state of things widely different A'om any which is to 
be found in Europe, contains one or two things which are incidentally 
deserving of our notice. Ship building and carpentry have been brought 
to high perfection in America, and, as we may suppose, the trade in wood, 
or as it is called, the lumber trade, is carried on to a great extent on most 
of the American rivers, and affords employment to a vast number of per- 
sons. We have often thought, when looking at the raft, constructed by 
these people, how important, under some circumstances, they might be 
made in a campaign ; at all events the following sketch of their constuc- 
tion will probably be new to most of our readers: — 

** The chief raftsmen are generally persons of intelligence, and possess- 
ed of considerable capital. They often purchase a piece of land, which 
they sell again after tliey have cropped the timber off it, and sometimes 
for more than they paid for it originally. The chief raftsman, aud his 
detachment of workmen, repair to the forest about the month of Novem- 
ber, and are occupied during the whole of the winter months in felling 
trees, dressing them into logs, and dragging them with teams of oxen on 
the hardened snow, with which the country is then covered, to the nearest 
stream. They live during this period in lints formed of logs. Throughout 
the whole of the newly cleared districts of America, the houses are built 
of rough logs. The logs are arranged so as to form the four sides of the 
hut, and their ends are half-checked into each other in such a manner as 
to allow their coming in contact nearly throughout their whole length,and 
the small interstices which remain are filled up with clay. About the 
month of May, when the ice leaves the rivers, the logs of timber that have 
been prepared and hauled down during winter, are launched into the 
numerous small streams in the neighborhood of which they have beencut, 
and floated down to the larger rivers, where their progress is stopped by 
what is called a '* bo(>m." ^I'he boom consists of a line of logs, exiendhig 
across the whole breadth of the river. These are connected by iron links, 
and attached to stone piers built at suitable distances in the bed of the 
stream. The boom is erected f >r the purpo-e of stopping the progress of 
logs, which must remain within it till all the timber has left the forest. 
After this, every raftsman searches out his own timber, which he recogni- 
ses by the mark he puts on it, and having formed it into a raft, floats it 
down the river to its destination. The boom is generally owned by private 
individuals, who levy a toll on all the wood collected by it. The toll on 
the Penobscot river is at the rate of three per cent on the value of the 
timber; and the income derived from the boom is about 300/ per annum. 

" The rafts into which tho timber is formed, previous to being floated 
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down the large rivers, are strong! j put together. Thej are furnished witb 
masts and sails, and are steered by means of long oars, which project in 
front as well as behind them. Wdoden huuses are built on them for the 
accommodation of the crew and their fumilies. 1 have counted upwardt- 
of 30 persons working the steering oars of a raft on the St. Lawrence; 
from this some idea maj be formed uf the number of their inhabitants. 

** The most hazardous part of the lumberer's business is that of bringingr 
the rafts of wood down the large rivers. If not managed with great skilly 
thej are apt to go to pieces in descending the rapids ; and it not unfre- 
quentlj happens, that the whole labor of one, and sometimes of two jeara^ 
is lost in a moment. " p. 179. ** The safest size for a raft/' Mr. Stevensoa 
tells usy ^'is from 40,000 to .50 OOO square feet, which requires five men to* 
manage it. Some rafts extend to the enormous size of 300,000 square 
feet. These huge floating islands are brought to Quebec from distances* 
varying' from 100 to 1200 miles ! and it often happens that siz months are 
occupied in making the voyage." 

There has been so much written already about the canals and railways 
of America, that we are scrupulous of occupying so much of our readers' 
time as would be requis^ite to give anj detailed view of these operationib 
But wc have been greatlj interested in reading Mr. Stevenson's work, 
with the marvellous energies and ingenuity by which so many underta- 
kings have been carried through ; and we should say, that in a variety uf 
important profesi^ional poin's of view, a study of their details cannot fail 
to be useful lo officers, and particularly to our military engineers, to whose 
operations in the field, it is curious to remark, not a few of the works- 
alluded to are closely allied. A simple enumeration of some of the prin* 
cipal objects which the Americans have liad in view will make this appar- 
ent; whde the result is highly encouraging, and we should say strictly io 
military character. 

" Their purpose has been," says Mr. Stevenson, " to remove all obstruc- 
tions in navigablfj rivers ; the junction of different tracts of natural naviga- 
tion ; the connexion of large towns ; and the formation of levels of 
communication from the Atlantic Ocean to the Great Lakes, and the 
valleys of the Mississippi, Missouri, and Ohio. 

''The aggregate length of the canals at present in operation in the 
United States alone amounts to upwards of 2,700 miles; and that oft e 
railways already completed to 1600 miles. Nor are the labors of the 
people at an end ; for even now, there are no fewer than 33 railways in 
an unfinished state- whose agi'regate length, when completed, will amount 
to upwards of 2500 miles. Now, although we arc -well convinced that 
many of these undertakings. like many similar projects in this country, 
will prove ruinous to the speculators and entirely abortive as works of 
public utility, yet it shows an ardor in the pursuit of improvement well 
worthy of being clo^«cly watched by those whose duty it may become to 
establish lini^s of communication between place and place." 

It must be recollected however, in considering these matters, that the 
Americans have extremely few roads, and these very bad; so that their 
railroads and canali? are intended to do llie work of exclusive roads, not 
to supersede their use, as is proposed with us in many cases. WithfM 
the Railroads are intended as an accelerated mode of communication 
between places already open to one anotlH.>r; in America, in mf»st instan- 
ces, they are the first and only highwHys ; and what renders these opeia- 
tions more wonderful, is, the circumstance of many of them being carried 
for hundreds of miles in a trough, as it were, cut through thick and here- 
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tofore impenetrable fbrestB, where, as Mr. Stevenson adds, "it is no 
uncommon occurrence to travel for a whole daj, without encountering a 
Tillage or even a house, excepting perhaps a few log huts inhabited hy 
persons connected with the work/' The fudaniental principles by which 
the engineers of America and of this country arc guided, are of course the 
same; but the nature of the materials employed by them respectively, and' 
the climate and other circumstances of the two countries, are so dissimilar, 
that a considerable variety must •xist in the practice of iheir civil engineers. 
From not attending to these distinctions, we have known many people 
run into material errors in judging of American affairs ; and we conceive 
that for the purposes of instruction in habits of resource — on which ascount 
chiefly we call the attention of officers to such details — it is essential that 
these differences of circumstance should be kept constantly in view. 

The following account of the canal travelling in the backwoods is not 
Tery tempting : — 

" The canal travelling in many parts of America is condacted with so 
little regard to the comfort of passengers, as to render it a very objectionable 
conveyance. The Americans place themselves entirely in the power and 
at the command of the captains of the canal- boats, who often use little 
discretion or civility in giving their orders; and strangers, who are unac- 
customed to such usage, and would willingly rebel against their tyranny, 
and are in such cases compelled to be guided by the majority of voices, 
and quietly to submit to all that takes place, however disagreeable it may 
be. About eight o'clock in the evening, every one is turned out of the 
cabin by the captain and his crew, who are occupied, for some time after 
the cabin is cleared, in suspending two rows of cots or hammocks from 
the ceiling, arranged in three tiers, one above another. At nine the whole 
company is ordered below, when the captain calls the names of the pas- 
sengers from the way bill, and at the same time assigns to each his bed, 
which must immediately be taken possession by its rightful owner on pain 
of his being obliged to occupy a place on the floor, should the number of 
passengers exceed the number of beds, a circumstance of very common 
occurrence in that locomotive land I have spent several successive 
nights in this way, in a cabin only 40 feet long by 11 feet broad, with no 
less than 40 passengers; while the deafening chorus produced by the 
croaking of the numberless bullfrogs that frequent the American swampa 
Was so great, as to render it often difficult to make one's-self heard in con- 
versation, and of course, nearly impossible to fleep. The distribution of 
the beds appears to be generally regulated by the size of the passengers ; 
those that are heaviest being placed in the berths next the floor. The 
object of this arrangement is partly to ballast the boat properly, and partly, 
in the event of a break-down, to render the consequence less disagreeable 
and dangerous to the unhappy beings in the lower pens. At five o'clock 
in the morning, all hands are turned out in the same abrupt and discour- 
teous style, and forced to remain on deck in the cold momins; air while the 
hammocks are removed and breakfast is in preparation. This interval is 
occupied in the duties of the toilette, which is not the least amusing part 
of the arrangement. A tin vessel is placed at the stern of the boat, which 
every one fills for his own use from the water of the canal, with a gigantic 
spoon of the same metal: a towel, a brush, and a comb, intended for the 
general service, hang at the cabin door, the use of which is fortunately 
quite optional.'* 

We have already slightly alluded to the Slackwater navigation of Ameri- 
ca, but as we can easily imagine cases in which the principle might be 
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broutrht into great play in war, we shall give a word or two more respect- 
ing the method. " It consists," says Mr. Stevenson, " in improving the 
navigation of a river by erecting dams or mounds built in the stream, which 
have theeilect of damming up the water and increasing its depth. If 
there be not a great fall in the bed of the river, a single dam often pro- 
duces a stagnation in the run of the water, extending for many miles up 
the river, and forming a spacious navigable canal. The tow-path is 
formed along the margin of the river, and is elevated above the reach of 
the flood-water. I'he dams are passed by means of locks, such as are used 
in canals." 

t The river Schuylkill, from Philadelphia to Reading, a distance of up- 
wards of 100 miles, is made subservient to this purpose by means of 34 
dams thrown across the stream, together with 29 locks, which overcome a 
fall of 610 feet. 

On soms of the American canals, the boats are moved from different 
levels by means of inclined planes instead of locks. The whole rise and 
fall on the Morris canal is 1557 feet, of which 223 are overcome by locks, 
and 1324 feet by 23 inclined planes. The boats are 8 J feet wide, by 60 
or 80 long, and vary from 25 to 30 tons burden ; but the greatest weight 
ever drawn up the planes is about 50 tons. 

The chapter on road. making offers but little from which we can derive 
much direct instruction of a military kind ; but there are many useful hints 
in it, of which any officer might avail himself, such as those which relate 
to the readiest way of forming a roadway out of timber laid either corduroy 
fashion, across the path, or in billets inserted perpendicularly, like a 
tesselaied pavement. 

No people have worked more at the science of wooden bridges than 
the Americans, and we should gladly have said a good deal on this point, 
so important to military engineers, could we have made our comments 
intelligible without the assistance of drawings. We recommend therefore, 
Mr. Stevenson's eighth chapter to the attention of those who are curious 
in civil engineering, and especially to that section of it which describes 
'Town's Patent Lattice Bridge,' which is much employed on the American 
railways. This construction is sometimes used for bridges of so large a 
span as 150 feet, and it exerts no lateral thrust tending to overthrow the 
piers on which it rests. A small quantity of materials also, of very small 
scantling, arranged according to this plan, possess a wonderful degree of 
strength and rigidity. 

The railways of America occupy nearly as much of the public attention 
as those of England do with us ; and we confess that we are not without 
great fears that the rage for this description of speculation will end in 
disappointment/ Be this as it may, we are sure that many of the details 
which Mr. Stevenson gives us respecting the method of fixing the rails, 
and other particulars respecting the American lines, may be profitably 
studied by the engineers on this side of the water. What has struck us 
with most admiration, is the cheapness of the American Railroads, which 
is caused, first, by their being exempted from the heavy expenses often 
incurred with us by the purchase of land, and the compensation damages. 
The poor Indians and the wild beasts are more readily dealt with than 
our sturdy land-owners; and to drive a Railroad through an American 
pine-barren ^as the vast forests of that timber are called.) is quite a differ- 
ent affarr from intersecting an English country gentleman's pleasure 
grounds. Secondly, the works themselves are seldom, if ever, executed 
in as substantial or costly a style as with us ; and thirdly, the wood, which 
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is their principal material, is obtnincd at n very small cost. Tlie first six 
miles of the Baltimore and Ohio Railroad, which is said to be formed **in 
an expensive manner, and on n very difficult route," lias cost on an 
average about 12.000/. a mile. The Railroads in Pennsylvania cost about 
5000/. a mile; and the Albany and Schenectady line, upwards of 6000/.}; 
the Schenectady and Saratoga Railroad, 1800/ a mile. And it appears 
that the average cost of the Railroads tliroufrhout the Union, is about 
4942/. per mile. ** This," observes Mr. Stevenson, '* contrasts strongly 
with the cost of railways constructed in this country. The Liverpool and 
Manchester railway cost 30,000/. per mile ; the Dubliti and Kingston 
40,000/. ; and that between Liverpool and London is expected to cost 
upwards of 25,000/." Mr. Stevenson ^ives an account in very workman- 
like and satisfactory detail, of the great Pennsylvania canal and Railroad, 
one of the most wonderful works any where existing in the world. Tlie 
whole distance from Philadelphia to Pittsburg is 395 miles ; US of which 
are on Railroads, and the remaining 277 on canals. The average rate of 
travelling is indeed rather slow, being not quite four and a half miles per 
hour, owing to the numerous inclined planes, and other sources of delay, 
described at length in Mr. Stevenson's book. The charge made for con- 
veying each passenger is 3/. or about 2d. per mile ! In concluding the 
subject of railways in America, we only remark, that there ^eems to be 
much going on at this moment in that country more worthy of our atten- 
tion, as military engineers, than uj)on almost any olhor branch of their 
industry. And we ground this observation upon the peculiar nature of 
the circumstHUces, which resemble not a little those of an army acting in 
a country Tt here the grand object was to get along at all hazards. It may 
seem, at fiist sight, a wry simple affair to cut a track through a forest, but 
experience shows it to be one of considerable labor and expense. "This 
operation is called 'Grubbing' in America, and is scarcely at all known 
to the engineers of this country, who are as tender of other people^s trees 
as of their own children, and costs from 40/. to 80/. per mile ; according 
to the size and quantity of timber to be removed. The whole topic, loo, of 
inclined planes worked by stationary engines, is one of great novelty and 
interest; and we have been much surprised with the working capabilities 
of some of these apparently cumbersome devices for gaining level. On 
the Pennsylvania canal, Mr. Stevenson tells us, ** that the longest plane is 
about 3000 feet ; the time occupied in moving up and down is five 
minutes ; the time occupied in attaching is two minutes and a half, making 
seven minutes and a half, or eight drafis per hour of three loaded cars 
carrying three tons each, makin^ twenty-four cars, or seventy-two tons 
per hour." There appears to be as yet only one railway in the British 
dominions in North America, viz., between St. John's on Lake Champlain 
and the village of La Prairie, on the St. Lawrence. It is sixteen mdes in 
length, and is worked by locomotive engines. This is rather strange, and 
we think somewhat disgraceful ; but we trust that when the affairs of the 
Provinces are duly settled, and that men's minds have had time to return 
to the consideration of real business, in contradistinction to political ex- 
citement, this subject, amongst others, will not be longer neglected by the 
inhabitants of those magnificent countries. We do not see, indeed, how 
the Nova Scotians, for example, can escape from the unanswerable argu- 
ments of the Clock-maker, who, if he succeeds (as we think he will,) in 
rousing his countrymen to a sense of their own best interests, will render 
the name of Sam Slick as justly renowned in the Provinces, as that of 
Benjamin Franklin in the adjacent States. 
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Trinidad, — Lake Pitch, 

The Trinidad papers contain some interestin": particulars, relating to 
an experiment recently made at that Island, on board the steamer Pluto, 
Lieut. Lunn, in ths use of Pitch from the Lake, as a substitute for coal, 
in generating steam. The Bermuda Gazette, m transcribing the par- 
ticulars, offers the following remarks : 

" The trial, though made under many disadvantages, proves that this 
pitch will form a most excellent fuel, and that when used with coal, the 
proportions should be about two thirds of the former to one of the latter. 
We learn from a gentleman lately arrived here from Trinidad, that several 
of the estates, particularly those in the neighborhood of the lake, have for 
several months past, been using the pitch as fuel, in the boiling houses, 
and that they have found it a most valuable and economical substitute for 
coal, which article has occasionally, in that island, it seems reached the 
enormous price of twenty dollars per hogshead. — We also learn that there 
are at the present period, agents at London and Paris, who are actively 
engaged m collecting the pitch for transportation, and that se^'eral large 
vessels have already been despatched to England and France, laden with 
this novel article of commerce. One of these Companies, we believe the 
Parisian, has offered the Colonial Government the sura of 20,000/ for the 
exclusive privilege of working the mine ; but this offer was, it seems rejec- 
ted ; the Government deeming it more advisable that it should, for the pre- 
sent at least, be free to all, than be monopolized by any trading company. 
Guthrie, in his Geography, says that ** there is in Trinidad a remarkable 
production of nature, being a bituminous lake, or rather plain called Tar 
Lake, about three miles in circuit. The substance which is here found 
has the consistence and aspect of pitch coal ; it breaks into glossy fragments 
of a cellular appearance ; a gentle heat renders it ductile, and mixed with 
grease or common pilch it is used for smearing the bottom of ships. In 
many parts of the woods it is found in a liquid state. 

The Governor of Trinidad has recently ordered a topographical survey 
of the pitch lake, as also its elevation above the sea, to be ascertained. Al- 
though immense quantities of the pitch have been shipped, still there does 
not appear to be the least diminution in the size of the lake, and it is asser- 
ted that there is a sufficiency of it " to supply a whole navy of steam 
vessels for centuries with fuel." 

This pitch, for the most part, we are told, is shipped in bulk ; that which 
is obtained in a hquid state is, however, put into barrels ; but the utmost 
care is requisite in packing it, as it dilates much. 

At a period like the present, when the attention as well of the Govern- 
ments of Europe and America, as of the commercial and speculative 
interests of both continents, is particularly directed to the use of steam 
navigation, the discovery of the properties of this pitch will, we conceive, 
be of the utmost importance, not only to Trinidad, but to the whole of the 
West Indies, and could it not, we ask, be also turned to the advantage of 
Bermuda 1 The favorable position of these islands as a general rendezvous 
for crossing the Atlantic, either to British America or the United States, is 
on all sides admitted ; and now that the facilities for obtaining fuel are 
increased, and as our vessels trading with fish to Trinidad, could at a very 
trifling charge make extensive deposits of the bitumen here, we trust that 
the attention of Government, as well us of steam navigation companies, 
will be directed to the circumstance. 
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We are indebted to Edward Miller, Esq. for the follouring Paper : — 

PROPOSED FOR THE 

AMERICAN SOCIETY OF CIVIL ENGINEERS. 

.WITH 

PROCEEDINGS IN REFERENCE TO THE SAME. 

April, 1839. 



At a Convention of Citil Engineers of the United States, which met in 
Baltimore on the llth of February, 1839, in pursuance of a call from a 
highly respectable meeting of members of the profession in Augusta,Ga., 
the following resolutions Were adopted. 

I: Resolved^ That the Convention now proceed to the election of a 
committee of seventeen, to prepare and adopt a Constitution, and form a 
Society of Civil Engineers of the United States; and that in the opinion 
of this Convention, the said committee should be so selected, that all the 
different portions of the Union may be represented in it, so far as is prac- 
ticable. 

2. Resolved^ That the committee meet at the Hall of the Franklin 
Institute, in Philadelphia, on the second Wednesday in April next, and 
that five of them constitute a quorum for tne transaction of business, but 
that a majority of the seventeen expressing their assent by letter or other- 
wise, be required to adopt the Constitution. 

The following gentlemen were "then elected to form the, committee. 
The name of Benjamin Wright, who was unanimously elected, being, by 
a resolution of the Convention, placed at the head of the list, and the 
remainder in alphabetical order. 

29 
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BENJAlVnN WRIGHT, of New York. 

WILT.IAM S. CAMPBELL, of Florida 

CLAUDE CROZET, of Virginia. 

W. M. C. FAIRFAX, of Virginia. 

C. B. FISK, of Maryland. 

EDWARD F. GAY, of Pennsylvania 

WALTER GW YNN, of N. Carolina. 

J. B. JERVIS, of New York. 

JONATHAN KNIGHT, of Maryland, 

BENJAMIN H. LATROBE, of Maryland. 

W. G. M'NEILL, of S. Carolina. 

EPWARD MILLER, of Pennsylvania. 

MONCURE ROBINSON, of Virginia. 

J. EDGAR THOMSON, of Georgia. 

ISAAC TRIMBLE, of Maryland. 

SYLVESTER WELCH, of Kentucky. 

G. W. WHISTLER, of Connecticut. 

In pursuance of the above proceedings, the committee met at the Hall 
of the Franklin Institute in the city of Philadelphia, on the 10th of April, 
1S39, and was organized by calling Beivjamin Wsioht to the Chair, and 
appointing Edwakd MiLr.ER, Secretary. 

After much interesting discussion arid deliberation, two-thirds of those 
present approved of a form of Constitution, and signed the following paper. 

• 

Hall of the Franklin Institute, 
Philadelphia, April l2th, 1839. 

The undersigned, members of the Committee of Seventeen appointed 
aft the Convention of Civil Engineers, which met in Baltimore on die lllh 
of February last, assembled at the appointed time and place, and dulj 
deliberated upon the subject of a Constitution for the proposed Society* 

They recommend to the remaining members of the committee who 
were not able to attend the meeting, the adoption ef the form which accom- 
panies this circular, and respectfully request them, as soon as practiea^ble, 
to notify the Secretary of the meeting of their approval or disapproval of 
the same. 

Benjamin WnioHT, of New York, 

William S. Campbell, of Florifla. 

Charles B. Fisv., of Maryland. 

Edw. Miller, of Pennsylvania. 

It is believed that the provisions of the Constitution proposed, meet the 
views of Mr. Moncure Robinson, who was consulted in regard to theai, 
although circumstances prevented hji,m from being present at the meetings 
of the committee. 
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Letters from Sylvester Welch of Kentucky, B. H, Latrobe of MaryliUldy 
and John B. Jervis of New York, were then read, approving of the object* 
of the committee, and regretting the circumstances which prevented their 
attendance. 

Resolutions of thanks to the Managers of the Franklin Institute, and to 
the President and Secretary of the Committee were adopted, after which 
the meeting adjourned sine die. 

Beiuamin WiuaHT, CAairmdn. 
Edw. Miller, Secretary. 



CONSTITUTION. 



Section I. 

1. This Association shall be entitled "The Ab^erican Society of 
OiviL Engineers." 

2. Ft has been instituted for the collection and diffusion of professional 
knowledge, the advancement of mechanical philosophy, and the elevation 
df the character and stanfiing of the Civil Engineers of the United States* 

Section II. 

1. The Society shall consist of three classesj viz. Members, Associates « 
and Honorarv Members. 

2. Members shall be persons who are or have been engaged in thd 
practice of a Civil Engineer 

3. Associates shall be Architects, eminent Machinists, and others, 
Whose pursuits constitute 'branches of engineering, but who are not Engi- 
neers by profession. 

4. Honorary Members shall be persons who are not engaged in the 
practice of a Civil Engineer in this country, but are men eminent fet 
science. The number of this class shall be limited to twenty-five. 

6. The officers of the Society shall be a President, Vice President, 
Corresponding Secretary, Recording Secretary, Treasurer, and a Council, 
consisiing of seven members. 

6. The President, Council, Recording Secretary, and Treasurer, shall 
be elected annually by the Society, and shall be re-eligible. 

7. The Vice President and the Corresponding Secretary, shall be 
annually chosen by the Council from its own number. 

8. All the officers of the Society, with the exception of the Recording 
Secretary and Treasurer, shall be chosen from the class of members only. 
These officers need not belong to any of the classes. The duties of the 
Recording Secretary and Treasurer may be united in the same persooi if 
the Society think proper. 
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9., If the elections should not oeaur at the time specified by the Gonsti* 
tatioo, the officers of the preceding year shall be continued until an 
election takes place. ' 

Section III. 

1. All elections shall be determined by ballot. 

2. In order to become a member or associate of the Society, it is neces* 
sary to be proposed by three members, agreeably to a form given in the 
by-laws, wherein must be inserted the clirisiian name, surname, and usual 
residence «f the person proposed. IJis qualifications sliall also be 
distinctly specified in such a manner, as to enable the menibers and asso- 
ciates generally to judge of his eligibility. I'he thne members proposing 
hmi, shall also certify their personal knowledge of the candidate. 

3. Every person proposed as an honorary member must be recommen- 
ded by at least five'members, who shall certify that he is a person eminent 
for science. 

4. Every recommendation of a candidate must be delivered^to the 
Recording Secretary at least four months before the session, and it shall 
then be the duty of the Recording Secretary immediately to inform each 
member of the Council, by letter, of all the nominations which have been 
made, in order that due inquiry may be instituted, whether the individuals 
proposed are suitable persons to be ballotted for, and also for which class 
of membership they should be presented to the Society. 

5. When the Council approves the recommendation of any candidate, 
the proposition shall be signed by the chairman of the Council, and it shall 
then be read at the first meeting of the annual session. 

6. The ballot shall take place on the next day but one after that on 
which the candidate is proposed, and the proportion of votes requisite for 
the election of any person into either class, shall be at least three-fourths 
of the persons present having a right to vote. Five black balls given in 
person, or in virtue ofa written proxy, specifying the particular case under 
consideration, shall at all limes be sufficient to prevent a person from being 
elected to any class of membership. 

7. At the request of two members present, a ballot shall be postponed 
until the following s^ession, but not longer. 

8. In case of the non.election of any person ballotted for, no notice 
^thereof shall be taken in the minutes. 

9. At the election of members, none but members shall be permitted to 
vote. At the elections of associates and honorary members, both mem- 
bers and associates may vote. 

10. A second ballot shall be granted at the same meeting, if imme- 
diately requested by three of the members present. I 

11. Whenever any person is elected a member or associatd, the Record- 
injj .Secretary shnH immediately inform him of the same by letter accord- 
ing to the form given in the by-laws. The election of honorary members 
shall be communicated to them as soon as possible, by a letter from the 
Corresponding Secretary, suitable to each particular case ; and no person 

' shall be considered as an honorary member, unless he signifies within 
twelve months his acquiescence in the election, after which he shall have 
afl the rights and privileges of a member not forbidden by this Constitu. 
tion. 

12. Every person elected a member or associate, shall pay his admit- 
tance fee and first annual contribution within three months of the day of 
his election, otherwise his election will be void. 

13. Every member and associate elected, shall be required to sign this 
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Constitution, at the first meeting of the Society which be shall attend, 
subsequently to paying his admittance fee and first annual contribution. 
He shaJl then be introduced to the Society by the President or chairman 
of the meeting ; and from that time shall be entitled to all the pririleges 
of membership appertaining to the class to which he has been chosen. 

14. If at any time (here shall appear cause for the expulsion of any 
member, associate, or honorary member, a proposition to that effect 
signed by two members, shall be handed to the Council, who may lay it 
before the Society if they think proper, at any time during the session, 
with a report on the subject. At the next meeting but one after that on 
which the report of the Council has been read, the question with regard 
to the expulsion shall come before the Society ; and if one-half of the 
members present agree that such member or associate be expelled, the 
President, or other officer or member in the chair, shall announce the fact 
accordingly, and the Recording Secretary shall forthwith comnaunicate 
the same to such member or associate, according to the form given in the 
by-laws. 

Section IV. 

1. The President, Council, Recording Secretary and Treasurer, shall 
be elected on the second Wednesday in September, and a majority of the 
members present ishall be necessary to elect any officer. 

2. All persons to be eligible as officers of the Society, must be nomina- 
ted on the preceding day, i. e. on the first day of the session. 

Section V. 

1. The contribution of each member shall be twenty dollars per annum ; 
of each associate, fitteen dollars per annum. The first contribution shall 
be payable at the time of election, and every future payment shall become 
due in advance, on the first day of September. 

2. New members and associates shall pay the sum of twenty dollars as 
an admission fee. 

3. Every member and associate, is required to produce to the Society, 
at least one unpublished communication in each year, or present a 
scientific book, map, plan or model, not already in the possession of the 
Society, under a penalty often dollars. 

4. Every member and associate shall be considered as belonging to the 
Society, and as such, liable to the payment of his annual contribution, 
until he has either forfeited- his claim, or has signified to the Recording 
Secretary in writing, his desire to resign, when his name shall be erased 
from the list of members, provided his dues have been fully paid up. 

5. Whenever any member or associate shall be two years in arrear in 
the payment of his annual contribution, the Recording Secretary shall 
send to such member or associate a letter of the form specified in the by- 
laws. And if the arrears shall not be paid within six months after the 
forwarding of said letter, the name of the member or associate so offend- 
ing shall be publicly suspended in the hall of the Society, together with 
the amount of contribution due by him ; and such member or associate 
shall not enjoy any of the privileges and advantages of his membership 
until his arrears be fully paid. 

Section VI. 
1. The President shall take the chair at all meetings of the Society, at 
lyhich he shall be present, and shall regulate and keep order in the procee- 
dings. He shall likewise state and put questions according to the sense 
and intention of the meeting, and carry into effect the regulations of tho 
Society. 
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Section VII. 

1. In the absence of the President, it shall be the duty of the Vice- 
President to preside at the meotings ; but in case of the absence of both 
President and Vice President, the members present may elect any one of 
their number to take the chair at that meetiuur. 

o 

Section VIII. 
h The direction and management of the affairs of the Society shall ba 
confided to a Council 

2. The Council shall meet at the hall of the Society, at 7 o'clock P. M. 
on the first Tuesday in September, and hold adjourned meetings at such 
times as they please throughout the session. At any meeting of the Coun^ 
cil, three members thereof shall constitute a quorum. All questions shall 
be decided in Council by vote ; but at the desire of any two membefi 
present, the determination of any subject shall be postponed to the suc- 
ceeding meeting. 

3. It shall be the duty of the Council to draw up an annual account of 
the state of the funds of the Society, and of the receipts and expenditures 
of thefpast year, which, together with a report on the slate of the institu- 
tion, in which shall be given an abstract of all the proceedings, shall bei 
read at the first meeting of the annual session. 

4. The Council shall have the power when a majority of their number 
consider the enactment of any new by-law or the alteration or repeal of 
an existing one necessary, to propose the same to the Society, and if, after 
three days' notice given, a majority of the members present aj^prove of 
the proposition, it shall be considered cnnfirmed. 

5. No by-law shall be made, altered or repealed, except in the manner 
above designated. 

6. It shall be the duty of the Council to appoint special committees to' 
investigate subjects of professional interest, and report at or before the 
next session of the Society. They may also request a member or associate 
to furn sh to the Society a description or drawings of any important work 
executed by him. 

7. When the Society determine to publish their Transactions, it shall 
be the duty of the Council to select from the materials in the possession 
of the Society, such as they deem most suitable for the purpose, to arrange 
and edit them, and superintend the progress of publication. 

Section IX. 

1. The Corresponding Secretary shall hold such correspondence as 
Council may deem necessary, (either with members of the Society or 
others,^ in order to elicit facts and advance the objects and interests of the 
Society. 

Section X. t 

1. The duties of the Recording Secretary shall be to attend the meet- 
ings of the Society and Council, to take minutes of all their proceedings, 
and enter them in their proper books ; to read the minutes of the preceding 
meeting; to announce any donuiions made to the Society; to give notice 
of any candidate proposed for admission or to be balloted for; to read the 
letters and papers presented to the Society, in the order of time in which 
they were received, unless the Council shall otherwise determine ; to keep 
the accounts of the Society; to take care of their books, papers, plans 
and all other property; to collect all moneys due to the Society, and 
deposite them in bank, to the credit of the Treasurer; to pay all dues of 
the Society ; and to lay all accounts of the sums so paid and received 
before the Council. 
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2. During the sessions of the Society, the Recording Secretary shall 
have assistance in the performance of his duties, if thc^Council shall deem 
it necessary. 

Section XT. 

1. The Treasurer shall be a resident of the City of Philadelphia All 
moneys belonging to the institution shall he deposited in his hands. No 
sum of money shall be paid by him except in pursuance of an order from 
the Recording Secretary, and if amounting to twenty dollars and upwards, 
the draft must he endorsed by two members of the Council. 

2. All surplus funds in the hands of the Treasurer, shall be under the 
direction of Council, annually invested as an increasing fund for the use 
and advantage of the institution. 

3. The Treasurer shall furnish a correct statement of all his accounts 
to the Council, at their first annual meeting. 

Section XI T. 

1. The Society shall hold one session in each year in the City of Phila- 
delphia. Twelve members shall constitute a quorum at any meeting. 
Until the Society obtains a hall of its own, the Council shall designate 
previously to each session the place where the meetings shall be held. 

2. The annual session shall commence on the second Tuesday in Sep- 
tember, at seven o'clock, P. M., and be aflj(»nrned, from time to lime, until 
the business before the societj' is completed.* 

3. The first business of the session shall be to receive and deliberate 
upon the Report of Council on the state of the Society, to nominate and 
elect officers for the ensuing year, and to ballot for the candidates approved 
by the council. 

Section XIIT. 
1. No alteration of this Constitution shall be made except at a special 
general meeting, at which only the class of members shall be present. 
At any time during the sessioii of the Society, a meeting shall be called for 
such purpose by the Council, upon the written requisition of ten members 
or associates, specifyinij the nature of the proposed alteration. Three 
days' notice of such meeting shall be given. No other business shall be 
transacted at such special meeting than that for which it was called, and 
two-thirds of the votes of all the members of the Society, given affirma- 
tively either m person or by proxy, shall be necessary, in order to alter, 
amend, add to or diminish, any part of this Constitution. 

Section XIV 

1. The whole of the property and effects of the Society, of what kind 
soever, shall be vested .ia the Council for the time being, to be held in 
trust for its use. 

2. Every paper, map, plan or drawing which may be presented to the 
Society, shall be considered the property thereof, unless there shall have 
been a previous arrangement to the contrary. 

3. No person shall publish any communication belonging to the Society, 
without the previous consent of the Council, given in accordance with 
such regulations as the Society may from time to lime adopt. 

4. No books, papers, plans, maps, models, or other property of a similar 
character, belonging to the Society, shall be taken from the hall ; but every 
member, honorary member, and, associate, shall have a right at all season- 
able hours to inspect the same, and to make extracts and copies therefrom 
at his own expense, for his own use. 

5. Every member, associate, and honorary member shall have the 
privilege of introducing visiters to be present at the public business of the 
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Society, aud of laking them into the hall while the Society is not in session, 
on writing their names and his own in a book to.be provided for that pur> 
poso : and these persons shall be permitted to read and examine the papers, 
bocks, plans, &c. of the Societj^ in the presence of the Recording Secre* 
ary, but they can on no pretence be permitted to make copies of the same. 

Section XV. 
1. The Secretary of the preliminary meeting, at which this Constitution 
was drawn up, shall remain the Secretary of the Society until the first 
meeting 6xed by the Constitution, or until an election o^ officers takes 
place ; and it shall be his duty to have this document, and the proceedings 
of the meeting at which it was prepared, printed, and sent as soon as 
possible to all the members of the committee of seventeen appointed at 
the Baltimore Convention, accompanied by letters, requesting an early 
acknowledgement, and an approval or disapproval of the same. If s 
majority of the committee approve, it shall be considered adopted. 

Section XVI. 
1. The Society of Civil Engineers which is to nieet under this Consti- 
tution, in the City of Philade'phia, on the second Tuesday in September, 
1839, shall be composed of such of the following forty gentlemen, as on or 
before the 1st day of September, signify their acceptance, and pay to the 
Secretary their admttance fee and first annual contribution. As seen as 
possible, after it shall be ascertained that a majority of the Committee of 
seventeen have adopted the Constitution, it shall be the duty of the Secre- 
tary to notify all the members of the fact, and to urge their attendance at 
the September session. 

Original Committee of Seventeen, 

Benjamin Wright, B. H. Latrobe; 

William S. Campbell. W. G. M'Neill, 

Claude Crozet, Edward Miller, 

W. M. C. Fairfax, Moncare Robinson, 

Charles B. Fisk, J. Edgar. Thomson, 

Edw. F. Gay, Isaic Trimble, 

Walter Gwynn, Sylvester Welch, 

John B. Jervis, G. W. Whistler. 
Jonathan Knight, 

Members added. 



Horatio Allen, 
Benjamin Aycrigg, 
William Cooke, 
A. A. Dexter, 
E. A. Douglass, 
Charles Ellet,Jun. 
John M. Fess, 

C. F. Mt Garnett, 

D. Griffin, 
John H. Hopkins, 
James Hunter, 

S. H. Kneass, 



S H. Long, 
S. W. Mifflin, 
S .W. Roberts, 
Wirt Robinson, 
C. B. Shaw, 
Antes Snyder, 
M. R. Stealej, 
A. Talcott, 
Ashbel Welch, 
W. Hassel Wilson,, 
W. C. Young. 
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Tkird Annual Report of ike Western Rail-road Corporation. . . 

To the Honorable the Senate and Howe of RepfesentatiTes of the Connnonwealthef 

Massachusetts : 

Id presenting to the Legislature their third Annual Report, the Direc- 
tors of the Western Rail-road Corporation deem it due to the Common- 
' wealth, as a principal stockholder, and a guarantor of the credit of the 
corporation, to exhibit a detailed account of their operations during the 
past year, — of the present condition of the work which thej have in 
charge,— -and the prospects of its future advancement. 

At the date of the last Report, the whole line of the road, eastward of 
.Connecticut river, a distance of 54 miles, had, (with the exception of 
about two miles adjoining the river,) been put under contract for grading^; 
the graduation of 27 miles of the lighter part of it had been completed ; 
and the work was in progress upon the remaining 25 miles. 

An opinion was then expressed, that, should no unfortunate obstacle 
interpose to delay, the whole of this part of the line would be graded and 
ready for the superstructure, by the spring of 1839. 

Soon after that time, the two miles adjoining the river were put under 
contract, and the work oT graduation upon all the unfinished sections, has 
since been vigorously prosecuted. At the present time there are about 
•53 miles fally graded ; and^ excepting at four points upon the line, the 
grading is already nearly finished. The excepted points are, at New- 
Worcester — at the summit in Charlton — at Twelve Mile Brook, in Wil- 
l)raham, and on the sections near Connecticut river. At all these places, 
excepting at the Charlton summit, for six or eight months prior to the 
grant by the last Legislature, the work was much retarded by the uncer- 
tainty which existed, whether funds would be provided for the prosecu- 
tion of the enterprise. They are now, however, so much advanced as to 
justify the belief, that they will be rcudy for the rails in the month of May 
next. The lighter intermediate sections, upon portions of which the 
grading is yet unfinished, may easily be completed during the winter. 

Of the masonry, little remains to be done, excepting the constructioii 
of a few road bridges, and these will be forwarded at an early day. 

The rail-road bridges upon this part of the line were contracted for in 
May last. About half of them are constructed, and the materials for 
the residue are delivered, and they are now in preparation. 

The tables and schedules annexed hereto will exhibitit, more in detail, 
the quantity of work which has been done east of the river, up to the 
80th of November, 1838, and that which then remained to be done. 
These embrace the quantity of earth, loose rock and solid rock excavated 
and remaining to be excavated; the masonry and bridging executed and 
-remaining to be done ; the number of rail-road bridges, road bridges and 
culverts ; and schedules of the grades, curves, and of some of the larger 
cuttings and embankments ; with a specification of the distances, by the 
road, between some prominent known points. 

The attention of the Board has been seasonably directed to providing 
materials for the superstructure of the road east of the river. They have 
adopted the edge rail of the T pattern, weighing about 56J pounds to 
the yard. This is laid upon transverse sleepers of 7 inches, placed three 
feet apart from centre to centre ; and these have their bearings, under 
•the rail, upon longitudinal sills 8 inches by 3, which are wholly imbedded 
«n a road-way of gravel or sand. 

S9 
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The timber for tlie superstrocture has all been contracted lor, and tlnf 
Ibr about 3S miles is already deliFered. Tbe residue will be leoeiTed in 
season fur earlj operations in the coming spring. 

The Iron for about 17 miles of the road was purchased early the paat 
rear, — it ha:» arrired and is principallv r^elirered on the line ; and that Ibr 
the residue is contracted for, with orders for its shipment in season Ibr thd 
spring and summer operations. 

1b tbe mean time, about six miles of the track have been laid* readjf 
liir use, commencing 2^ miles from Connecticut river and extending east- 
ward. The laying of the residue of the rails will be commenced in the 
spring, and completed at the earliest practicable period. 

The Engines and Cars necessary to put this part of tbe road in lal 
operation, are under contract, — the former to be built at Lowell, and tha 
latter at Worcester and Spring6eld ; and it is believed they will be falhr 
equal to any now in use in the country. 

Suitable and convenient Depot Lands for the Stations have been 
secured at Worcester, ('harlton. South Brookfield, West Brookfield^ 
Warren, Palmer, Wilbraham and Springfield, and negociations are in 
jprogress for lands for the same purpose, in tlie village of Clappville. 
These are all the points at wh:ch the Directors have, as yet, decided to 
locate the stations — thus providing for the trains to stop seven times 
between Worcester and Connecticut river, a distance of 54 miles. These 
lands have all been procured at the inconsiderable expense of $4200. 

The Damages for Land and Fencings for the road way, have all been 
settled, with the exception of less than one n^ile at different intervals. 

And the few remaiuing claims are liquidated by agreement, or by 
adjudications of the county commissioners* The average cost, exclusive 
of half a mile in Worcester village, was formerly estimated at 91240 ; 
and it proves to be about $1250 per mile, including all incidental expen- 
ses of commissioners, referees and one jury. The number of separate 
claims thus adjusted, is about 350. 

The directors have not been unmindful of the importance of persevei- 
ing effort to open this part of the road for use at an early day. They 
have for some months directed the particular attention of the executive 
officers of the corporation to this object ; and it is believed, no exection 
has been wanting to accomplish it. 

Although a great part of the road has been graded, and contracts ha^e 
been made for the materials for the superstructure, and for the engines 
and cars, yet the undersigned beg leave to remind the friends of the 
enterprise, that much remains to be done, before the road can be 
efficiently opened for public use. In addition to the remaining part of 
the grading, masonry and bridging — the delivery, preparation, transport 
tation, and proper distribution of the iron, plates, spikes, sills and sleep, 
ers for the superstructure — ^the laying down of 48 miles of track with the 
necessary turnouts — the preparation of the Depot grounds — the erection 
of the buildings at nine stations — the delivery and trial of the engines 

and cars — the means for the supply of water at the several stations the 

erection of signs at the road-crossings — the purchase of fuel for all the 
stations — and the employment and organization of the various subordi- 
nate officers required ifor the moving power, and for superintending the 
business of the road — will demand much time and labor on the part of 
all the officers of the corporation. It must also be borne in mind, that, 
although the various contracts are believed to be made with .the most 
responsible men, yet the punctual fulfilment of their engagements is not 
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"Within the control of the corporation ; and a failure to perform any of 
them, may cause serious embarrassment, and a delaj of the work. It 
will be recollected, also, that while these various branches of labor are in 
progress, much of the attention of the officers must be directed to the 
whole line of 62.6 miles westward of the river. 

In view of these considerations, the undersigned think it would be 
hazardous to name, now, wiih certainty, any particular date at v^hich 
the road east of Connecticut river will be in successful operation. It will 
be done at the earliest period, consistent with the great object in view. 
And if no unforeseen obstacle interposes, they flatter themselves, that * 
that event will not be postponed beyond the month of September next. 

At the time]of presenting our last Report, the field-work for the location 
of the road westward of Connecticut river^ had just been completed, and 
the maps and estimates were in progress. The line of definite location 
passed through the towns of Westfield, Chester, — ^through the Pontoosuc 
Valley, to the summit in Washington, and thence through Hinsdale, 
Dalton, Pitttfield and Richmoud, to the State boundary. The order of 
the Board directing this location, had reserved, however, three points for 
subsequent decision, viz. the direction of the lines through the villages of 
Westfield and Pittsfield, and the western termination of the road — either 
at the Canaan Gap, in West ,Stockbridge, or at Hatch's Gap, in Rich- 
mond. It was then nncertain at which of these terminations, the friendi 
of the Albany road would prefer to connect with our line. At the pre^ 
sentation of the Report upon our final location, it was, however, ascer- 
tained, as far as was then practicable, that their preferences were for the 
union at the Canaan Gap; and the Board established their location 
directly to that point ; leaving the village of We»t Stockbridge about 
one mile south of the line. At the same time, the route passing a little 
north of the Common in Pittsfield, waa also established. Farther infor- 
mation was required respecting the lines through Westfield, and a definite 
decision will, probably, now be made upon thetn in a few weeks. 

The act of the last Legislature, in aid of the Corporation, required 
them, during the year 1838, to **commencethe construction of such part 
of the road, lying between Springfield and Pittsfield, as would require 
the longest time for its completion ; and to prosecute the same in such a 
mannej, as to secure the completion of the whole road from Springfiel4 
to the western line of the State, as early as was practicable, with a due 
regard to economy." Ttis provision accorded with the judgment and 
wishes of the Directors ; and in pursuance of it, they, iu March last, 
ordered about 34^ miles of the western part of the road to be put under 
contract, extending from near Henry's tavern in Chester, to the State 
line, and including the heaviest part of the work, with a proviso^ that 
upon about 1 1^ miles of it, between the village of Pittsfield and the 
summit in Washington, the work should not commence until it should'be 
necessary, in order to ensure its completion by the more difficult sections 
should be graded. Under this order, the grading upon the remaining 23 
miles was commenced in June last, and it has been prosecuted with as 
much efficiency as was practicable, to the present time. About five 
jniles of it are already graded. 

The stockholders in the western part of the State were early encoura- 
ge<l, and the part of the road west of Pittsfield, would be put in operation 
as soon as the part of the line eastward of Connecticut river. And the 
Board have always been strongly desirous to fulfil this expectation. The 
limited means of the treasury,' however, during the latter part of the year 
1637, and the winter of ISSS, rendered it impossible for them to com« 
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iQQnoe.that work* without ineurriQg obligations, whieh they had no 
means of meeting. But as soon as was practicable, after funds were pro- 
yided by tbe liberality of tlie last Legislature, that division was iet to 
efficient and responsible contractors, with express obligations in the con- 
tracts, to^complete the grading by the 1st of JuJy, 1839. And they have 
ever since been required to keep upon the heavier sections of it, as large 
a force as they could employ, without greatly disproportioned expense. 
And the Directors have, heretofore still indulged the hope, that the 
whole might be completed by the desired time. As the work has 
advanced, however, the character of the cuttings upon some of the 
heavier sections, has proved much more difficult than had been anticipated* 
And the Resident Engineer is now of opinion, that there are two of those 
sections which it will be impossible to finish, within the time specified in 
the contracts. ButJ no exertions will be spared to expedite this work^ 
and to place the superstructure upon it, as soon as is practicable. 

The work upon the I Ijt miles between Pittsfield and the Washington 
summit will probably be commenced in the coming spring. 

The Division from the summit to near Henry's, in Chester, a distance 
of about 11^ miles through the Pontoosuc valley, embraces much very 
heavy rock, excavation, and extensive embankments, with a large quan* 
tity of expensive and heavy masonry. The two summit sections have 
along rock-cutting, a part of which is 58 feet deep, and two large, 
embankments of 49 and 37 feet in height. The contractors for grading 
these, stipulate to finish them by the 1st of July, 1840 ; but in one con- 
tingency, they are to be allowed till the close of that year to perform 
the work. They are now proceeding with it very satisfactorily. But in 
the present state of the work no definite opinion can be formed, as to the 
time when it will be completed. The other sections of this Division maj 
be graded somewhat within the time allowed for those at the summit. 

Tlie character of the country between Henry's and Connecticut river, 
being 28 miles, is such, as to need much less time for its grading than 
the ^summit Division, though there are points in the former which may 
require some 15 months. The Directors, therefore judged it impolitic to 
commence upon it during the past year. But it is now their wish to put 
it Under contract soon, and to begin the work in the spring of 1839. 

The time of commencing this work, and the mode of conducting it 
afterwards, may depend somewhat upon the question, whether an attempt 
should be made to open it for use, before, and independently of, the 
heavier summit Division. This question, again, depends upon the time 
when the summit sections will probably be graded. And it is supposed 
that this point cannot resasonably be ascertained before late in the next 
season, when the char'acter of the rock cutting there, may be more 
clearly developed. If this should then forbid the hope of grading the 
summit sections before the close of 1840, the Directors would, probably, 
desire to have the 28 miles east of Henry's, then so far advanced, as to 
enable them to finish the grading of them in the Summer of 1840, and 
to open that part of the line for use in the course of that year. 

If, on the contrary, it should,.during the next season, appear, that the 
summit Division might all be prepared for the superstructure, by July, 
1840, it would then be about' as much advanced, as the work east of 
it could well be, and the whole might probably be opened for use at the 
same time. 

In thus setting forth the condition and future prospects of this Road, 
it may not be improper to state briefly, the condition of the enterprises 
.of a similar character, with which it is proposed hereafter to connect it* 
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At its western termination » the Hudson and Berkshire Roadhtw beeik 
completed and opened for use, within the last year, under prospects of 
business flattering to the friends of it. And that road has been extended 
to the village of West Stockbridge, a distance of 2| miles within this 
State. 

Within the last month, a very large meeting of the friends of the 
Albany and West Stockbridge Rail-road has been holden at Albany, and' 
energetic measures have been adopted to secure the prosecution of that 
work during: the year 1839. 

A Rail-road is also now in grading, which is to extend from the Sound 
at Bridgeport, in Connecticut, through the Housatonic valley to West 
Stockbridge. 

One half the New Haven and Hartford road is now in use, and the 
grading upon all the residue of it is advancing rapidly. Surveys are 
also now in progress for a rail-road from Hartford to Springfield, with a 
view to unite that with the Western road. 

And the friends of the'Worcester and Norwich road give strong assu- 
rances, that it will be in full operation before the close of 1839. 

Soon after the passage [of the act of February 2i, 1836, authorizing 
the issuing of the scrip of the State, for two millions, one hundred 
thousand dollars, to aid the construction of the road, the Corporation, at 
an adjournment of their last annual meeting, assented to the provisions 
thereof, and they subsequently gave to the Commonwealth the security 
Inquired tliereby. And they have since that time made the collections 
upon the assessments due from the private Stockholders, which wer# 
prescribed by that act, to entitle them to receive ike whole ofiheecrip 
thus authorized to be issued. 

At the annual meeting of the Corporation in February last, all the 
Stockholders, Directors of the previous year, were re«elected. 

OF THB FINANCES. 

Within the last month, a full report has been made to the Board, upon 
the subject of the Finances^ embracing the estimated cost of the whole 
work, — and the whole means provided therefor, — an account of pdst 
expenditures and present resources — and the amount necessary for the 
future. The following is an abstract of that document. 

ESTIMATED COST OF THE ROAD. 

First. East of Connecticut river. 
For graduation, masonry, bridging, superstructure, engines, cars, depot 

buildings, and Engineer Department, $1,739,163 30 

Miscellaneous expenses, including salaries, pilnting, * 

stationary, rent of offices, expenses of Directors and 

Committees and all incidental expenses from Jan. 

18:S6, to Dec. 1839, including $8,000 for surveys in 

1835, $34,652 73 

Depot Lands, 4,000 00 

Land damages and fencing 54 miles, 86,9l3 lO 

Total cost east of the river, $1,864,729 19 

Second, West of Connecticut River. 

For graduation, masonry, bridging, su- 
perstructure, engines, cars, depot 

^ buildings, and.Engineer Department, 
(the latter to December, 1840,) $3|tl9,493 47 
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Miscellaneous expenses to April 1, . 

1841, (including as before,) 28,497 12 

Land damages, fencing and Depot lands, 84,452 02 
Total cost west of the river, 62.6 miles, 2,326,442 61 

Total cost of the Road— 11G.6 miles, $4,191,171 73 

RESOURCES OF THE CORPOiRATiON. 

Six assessments, being $30, on S0,000 

shares and interest available thereon, 

deducting probable losses, $910,643 30 

Proceeds of State scrip of 1838, 2,100,000 00 

Total resources, 3,910,643 30 



Balance, to be provided for, $1,180,528 4S 

PAST EXPENDITURES, AND RESOURCES FOR THE FUTURE. 

On Dec. 1, 1838, there had been expended and paid ^1,259,619 11 

Which left of available resources applicable to pay- 
ments after that date, 1,751,024 19 

Amount estimated necessary to complete the road 

east of the river and put it in full operation, 755,027 66^ 



Balance amount applicable west of the river after 

Dec. 1, 1838, $995,996 5% 

If the residue of the road west of the river ^ should he put 
under contract, and the work on the whole, be com« 
menced by the first of March next, and be prosecuted 
in the same manner, as that east of the river has been 
heretofore conducted, viz., by pushing the heavier 
sections, as far as is consistent with a prudent economy, 
and the lighter ones only in such .manner, as that the 
whole may be completed together, it is estimated that 
: there will be required west of the river, by March 1 , 
1840, for graduation, masonry, bridging and engineer 
department for the whole line, and for superstructure 
and buildings for stations, between Pittsfitld and the 
state line, the sum of 778,770 64 

Leaving on hand, March 1. 1840, 217,225 89 

If the whole, including the lighter work, is advanced to 
completion as early as is practicable, consistently with 
economy, there will be required by March 1, 1840, an 
expenditure of 898,770 64 

Leaving on hand at that date 97,225 89 

Both of these latter estimates are based upon the supposition that the 
Qontracts to be now made for grading the 28 miles, must be made, on 
condition that the Corporation shall have a right to suspend the work in 
the winter of 1840, if farther funds are not provided for completing the 
same. And it is supposed, that as favorable terms cannot be had for such 
contracts, as would be obtained, if no such contigency were to be pro-^ 
vided for. 

And it may not be amiss to add, also, that the contracts already made 
for grading the summit Division, being made when adequate funds were 
secured for their completion, may, if those funds are divested in part to 
thegradingof the 28 miles, be suspended also in the winter of 1840, if 
additional funds are not then provided. 
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It should be borne in mind also, that, as before stated, the 
28 miJes east of Henry's^ can probably be graded ready 
for the superstructure, by July 1, 1840. And to'pro- 
Tide against serious delay in opening that part of the 
road, the iron and other materials for the superstructure, 
and the engines and cars should be contracted for prior 
to 1st of July, 1840. These upon the estimate hereto- 
fore made, will cost about $300,000 

And if it should be found that the summit Division can 
also be ready for the rails by July, 1840, provision should 
be made for the superstructure, and the engines and 
cars for the 23 miles between Henry's and Pittsfield 
before January 1, 1840 — which will require about 250,00ft 

more. 

Under the act of February last, the Treasurer has received 

the scrip of the State amounting to the sum of 900,000 00 

Of this, there had been sold in England, at the date of the 
last advices, the amount of 524,444 44 

at an advance above the par value of from 2j to 4 per 
' cent. 

And the Treasurer of the Corporation has paid oyer to the 

Treasurer of the Commonwealth, the sum of 65,550 35 

on account of monies received by him, from the premium 

on sales of scrip, and the proceeds of Exchange ; to be, 

by the Treasurer of the Commonwealth, placed at 

interest, as a part of the Sinking Fund^ created by said ' 

act for the final redemption of the scrip. 

The whole scrip thus far issued, is made payable — both principal and 

inte<rest — at the House of Baring, Brothers & Co., in London, who are 

constituted the agents of the Corporation therefor. 

The Receipts and Expenditures of the Corporation for the year past, as 

stated by the Treasurer, are as follows, viz : 

RECEIPTS. 

Balance on hand, as per last Report, January 3, 1838, $69,889 67 
Amount since received on 3d Instalment, 11,875 00 
•• " 4th ♦• 68,870 00 

Amount since received on 5th Instalment, 1 1 2,:!!70 00 



i% 



•* 6lh " 138,950 00 



** for sale of State scrip 524,444 44 

'* Exchange drawn against State 

scrip, 202,226 02 



331,950 00 



IC 



726,670 46 
on account of Contingent Fund, 6,1 15 00 



EXPENDITURES. 

Amount paid for incidental expenses, 1 2,420 41 

** for Engineer department, 31,184 57 

\ for Land damages, 67,322 1 1 

" Timber lands, 4,642 73 

** Construction including Iron, 659,024 16 

" Depot lands, 2,286 00 

** Balance of Interest on loan, 3,704 59 

Balance, *354,055 56 



$1,134,640 IS 



lj34^^4a \a 
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*The balance consists of the following items : 



Balance of cash account, 

" in hands of Wm. H. Swift, 
Resident Engineer, 

" in hands of George Bliss, Agent, 
Cash loaned on collateral, 
Notes receivable, 



262,346 07 

6,788 84 

1,415 92 

81,000 00 

80,158 11 



Less Exchange account or sinking fund, 76,868 05 
<* bal. due Baring, Brothers &Go. Liverpool, 785 33 



431,708 94 



77,653 38 
$354,055 66 



The following is a statement of the whole collection upon the six as§e99» 
menis laid on the Stocky up to Dec, 31s/, 1858. 



No. of Afietniient 


Time when Payable. 


Amonntoreach 
Aaeasment. 


Ammrnt collected. 


AmoQAt wm dat. 


First, 


Feb. 1, 1836, 


150,000 


150,000 


■ 


Second, . 


April 15, 1836, 


160,000 


150,000 




Third, . 


Jan. 16, 1837, 


150,000 


145,860 


4,140 


Fourth, . 


Sept. 25, 1837, 


150,000 


143,970 


6,030 


Fifth, . 


Nov. 15. 1837, 


150,000 


141,100 


8,900 


Sixth* . 


June 11, 1838, 


150,000 


139,670 


10,330 


Totab, . 


• c 


900,000 


870,600 


29,400 



The undersigned from their first connexion with this enterprise 
Directors, have felt that onerous duties and a heavy responsibility were 
developed upon them, in the care of so extended a work. In the dis- 
charge of these duties they have ever been solicitous to watch, vigilantly, 
the expenditure of the funds of the Corporation. The active operations, 
which spread along a line of over 116 miles, necessarily require the em- 
ployment of a considerable number of executive officers, directly or 
indirectly responsible to the Board. Through the agency of these officers 
the work is constructed, and all the disbursements are made. And the 
Board have felt it to be incumbent upon them, from time to time, to 
examine their proceedings, scrutinize their accounts, ascertain the man- 
ner which their several duties were discharged, and personally to inspeot 
their operations, both in the offices and in the field. 

In furtherance of these objects, the Directors, in April last, appointed 
Messrs. Hudson and Walker, two of their number, " a committee with 
instructions to make a personal examination and inspection of the several 
lines located^westward of the river, and of the work upon the line of the 
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road, between Worcester and Springfield; to examine^ the mode of 
making contracts, and the terms of them, and the manner of their fiilfil- 
ment ; to inquire into the nature and extent of the duties devolving upon 
the agent and his assistant, and upon the engineers and their assistants, 
and the manner in which those duties are performed — including an exa- 
mination of the mode of doing business, and keeping accounts in the 
offices of the agent and engineers ; to inquire into the titles procured for 
the track of the road, and the mode in which they are secured, and the 
propriety of the prices paid therefor; and, in general^ to make a thorough 
inspection of all the business and affairs of the corporation, connected 
with the location and construction of the road.'* 

After spending several days upon the line and in the offices, in the dis- 
charge of the various duties assigned to them, the Committee made a 
detailed report to the Directors, which was accepted by them. A copy 
of that report is hereto annexed, fiir the inspection of those who may 
desire to know ti)e extent of the examination, and the results at which 
the Committee ariived. 

The Directors have now made to the Legislature a full exposition of all 
the concerns of the corporation. The work which they have in charge 
is one of great interest and importance ; and they were therefore desirous 
that information respecting it should be spread freely before the commu- 
nity. It is a/?M/;/ir work — a work for posterity — one in the success of 
which the Commonwealth, and all its citizens, have a deep and perma- 
nent interest. And it was therefore due to the people, that its condition, 
its progress, its future prospects and wants, and all its varied relations, 
should be frankly exhibited to the represent ativefi of the people. With- 
out their further aid^ the work cannot be completed To their care and 
protection the undersigned commend it. If the enterprise has merits, ^ 
they have no doubt that these will be duly appreciated. If it has wants, 
they have entire confidence that they will be provided for. 

Thos. B. Walks, 
Edmund Dwigbt, 
John Henshaw, 
JoSIAH QuiNCY,.Jr. 
Robert Rantoul, Jr. 
Amasa Walker, 
Charles Hudson, 
George Bliss, 
Boston^ January 1, 1839. XHrsctors^ 
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Statement, exhibiting the amount of Earth, Loose Rock, and Solid Rock 
excavfited, the number of perches of Masonry (of 26 cubic feet) laid^ and 
the number of feet of Bridging completed, between Worcester and Con' 
necticut River, on the dOih of November, 1838. 



No. ofDhrisioiL 


Earth. 
Cabic Tarda. 


Lno9« Rock. 
Cubic Yards. 


-inli 1 Rock 
• h f V-i .' 


Maaonry. 
P 


BridfrlBf. 
Feet. 


1 


772,196 


4,321 


69,012 


15,894 


270 


2 


545,500 


],ai9 


16,025 


9,398 


120 


<^ 3 


252,170 


8,638 


1,710 


8,633 


312 


4 


857,555. 


7,645 


14,504 


10,128 




Totals, 


2,427,427 


16.623 


101,251 


44,058 


702 



Note. — On the Ist Division, and on part of the 2d, the contracts were 
made for earth and loose rock together. The quantity of loose rock can- 
not, therefore, be exhibited separately upon the sections which wereoon- 
tracted for in the above manner. 



Statement exhibiting the amount of Earth, Loose Rock] and solid' RocJt, to 
be excavated, the number of perches of Masftnry to belaid, and the num" 
ber oj feet of Bridgv*g to be put up, bettoeen Worcester and Connecticut 
River, on 'doth November, 1838, 



No r.f 
DiV! ioR. 


Earth. 
Cubic Yards. 


Loose Rock 
Cubic Ysiids. 


8n!i(i Rock. 
Cu!>ic Yarls. 


M-iaonrv. 
Perches. 


Bridging. 
Feet. 


1 


1 12,800 


• 


6567 


1500 


71 


2 


12,551 


• 


106 


700 


174 


3 


58,194 


900 


1000 


600 


600 


4 


126,307 


• 


» 


500 


135 


Totals, 


309,825 


900 


7673 


3303 


980 
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Schedule of Grades^ East of Connecticut River. 



No. of PlaRea. 

* 


Inclinatlflfi per mile 
F«?et. 


Length of line on ea* 
Giade— Miles 


No. of Planes ascend 
Ing— vvest. 


iVo of Phtnes de- 
scendinc-West. 


5 
15 
11 
6 
8 
6 
1 
1 


Level. 
to 10 ft. 
10 to 20 ft.. 
20 to 30 ft. 
30 to 40 ft. 
40 to 50 ft. 
51^ ft. 
60 ft. 


2,071 

11,800 

8,317 

6,127 

11,375 

11,545 

1,432 

2,500 




*■ 


63 


• 


54,167 


22 


26 



Schedule af Curves^ East of Connecticut River. 



No. of Curves. 


Amount of Curvature— Degrees. 


Length of Radius- 


-Foet 


13 


J degree 


to 


1 degree 


11,459 


to 


5730 


22 


1 degree 


to 


2 d^^grees 


5730 


to 


2865 


21 


2 degrees 


to 


3 degrees 


2865 


to 


1910 


4 


3 degrees 


to 


4 degrees 


1910 


to 


1432 


1 


- 




5 degrees 


1146 






61 







Whole length of straight line— about 35 miles. 
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Schedule of Bridges, Culverts, and large Cuttings^ and Embankments, 

m 

Ease of Connecticut River, 

There are 24 rail-road bridges, from 12 to 175 feet long, 
1 1 road and farm bridges, 
no box and open culverts, 

8 arch culverts, from 8 to 35 feet span, and from 31 to 
19 L feet long. 

Of the larger Cuttings, there are 

10 of from 24 to 30 feet deep, 
9 " 30 to 35 " 
3 " 35 to 40 " 

1 each of 43, 47, 52 and 80 feet deep. 

Of the larger Embankments, there are 

9 of from 24 to 30 feet high, 
7 '* 30 to 35 " 

2 of 38 •• 

1 each of 48, 60, 63 and 63 feet high. 
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Schidule of Distances by the line of the Railroad ^ from the Passenger 
Station House, on the east side of Ghrafton Street, Worcester ^ (which is 
8 12 feet west of the junction of the Boston and Worcester Rail-road^) to 
sundry places on the line. 



From the Passenger Station House, Worcester, to 



iThe Oxford road, 
Leicester 6& Charlton road (near Jones') 
Summit, • • . • . 
Road by HalPs Charlton station, 
Road near Nathaniel Bemis, • 
iFive Mile River, 

Brin field road by Station land, . 
do. do. 



tload by 
Blair's saw mill, 



do. 



Tewn. 



S. Leicester, 
Charlton, 



Road by Alonzo V. Blanchard^9, • 

Road by Palmer Station, (J. Shaw's,) 

Do. near Glover's store, 

Do. by Station, (N. Stevens,) • 

Crossing Chicopee Falls road, 

Station land, Main street, • 

East Bank of Connecticut River, 

Add from junction of Boston and 
Worcester road, to Station House 
Worcester, . . * . 

Whole length of line east of River, 



do. 



do. 
Spencer, 
C. Brookfield, 
S. Brookfield 
W. Brookfield, 
Warren, 

do. 
Palmer, 

do. 
MonsoD, 
Wilbrahatti) 



Springfield, 51 98 



Distance 
Miles. 



8 74 

11 98 

12 06 



13 24 



17 50 



19 78 
22 60 
25 82 
28 22 
31 69 
37 6^ 



DiflTer- 
enee. 

Miles. 



3 24 

98 
28 

4 26 
2 28 
2 82 
2 72 
2 90 

5 47 

6 00 



Distauco 

between 

StatioQi. 

Miles. 



8 74 



4 50 



39 10 1 41 



42 43 

46 96 



do. 



do. 



S3 9S 



3 88 

4 53 
4 97 
%0S 



54 16 18 



15 



54 31 



» 36 

2 78 
2 96 



1« 88 



7 86 



79i 



»■» I 
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Westekn R41L-R0AD Office, ) 

Worcester, July 24, 1838. J 

The Committee appointed by an order of llie 12th of April last, •* to 
examine the mode of making contracts, and the terms of them, and ^ 
the manner of tlieir fulfilment ; to examine into the nature and extent 
of the duties devolving upon the agent and his assistant, and upon 
the engineers and their assistants, and the manner in which their 
duties are performed, including an examination of the mode of doing 
businesss and keeping accounts in the offices of the agent and ehg^i- 
neers ; to examine into the titles procured for the track of the road, and 
the mode in which they are secured, and the propriety of the prices 
paid therefor ; and in general, to make a thorough inspection of all the 
business and affairs of the corporation connected with the location and 
construction of the road,*^ ask leave to summit the following 

REPORT: 

The Committee in the discharge of their duty, passed over the road 
from Worcester to the line of the State at West Stockbridge, and viewed 
particularly all the principal points on the road ; and found that the work 
was generally progressing as rapidly as -is consistent with economy. The 
Committee turned their attention particularly to the duties devolving^ 
upon the agent and his assistant, and the engineer and his assistants. 
They called upon each of these officers, inspected their books, and 
inquired into the character and amount of the labors they had to perform ; 
and the examination resulted in a full conviction, that the labors were 
sufficient to employ those officers every hour of their time. As these 
duties were more numerous and arduous than the Committee had antici- 
pated, they will give a brief description of them ; and if the information 
is not needed by others, it will at least show that the Committee were 
somewhat particular in their inquiries. 

The resident engineer it is well known, has the general supervision of 
the location and construction of the road. As a great part of his duties 
are connected with those of his assistants, we wdl not enlarge upon them 
here ; believing that a description of the assistants' labors, all of which 
pass under his inspection, will give some view of the amount of labor he 
has to perform. 

The assistant engineers have each a division of the road of from eight 
to twenty miles in length. Their labors are various. As some of them 
have been upon the road from the first, we will begin with the trial sur-" 
veys. After a general view of the country, a line is run, and the courses, 
distances, and altitudes are carefully noted. After these field labors are 
performed, a computation is made, and if the result does not come within 
the limits prescribed by the resident engineer, that Hne is abandoned, and 
antrther is sought. Much time and labor are necessarily spent in fixing 
upon the approximate location. This is required by the strictest economy. 
A few days or even weeks spent in avoiding a deep cut, a heavy embank- 
ment, a sharp curve, or a high grade, might save the corporation more 
than a year's salary of one of these officers. When the approximate 
location is agreed upon, the line is carefully run in stations of lOO feet, 
and the curves together with the rise and fall noted. In addition to this," 
cross sections are taken at every station, noting the rise and fall of the 
land on the right and left of the centre line, and if the surface of the 
ground changes as it frequently must between the stations, cross sections 
are taken at such intermediate points. The field labor being thus 
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accomplished, the assistant makes a plan and profile of the route, ascer- 
tains the grade, plats the cross sections, and estimates mathematically^ 
the grade, deflection, and the amount of ciutiug and filling, the number 
of bridges, and the amount of masonry. In same cases of course, two 
or more lines present themselves, so nearly equal in their claims, that a 
preference cannot be given until all this process is gone through with, 
and the results coni;mred. Other examinations must be made out of the 
line of the road. If earih is to be wasted, reference must be had to the 
place for its deposit ; if earth is to be borrowed, a place must be selected 
from which lo obtain it, swamps must be sounded and hills bored, and 
the nature of the soil and materials ascertained with as much accuracy 
as possible. After all these surveys and estimates are made, they are 
recorded by the assistant in a book kept for that purpose. The result of 
all these are submitted to the resident engineer ; and during the progress 
of the surveys, his advice and personal attendance are frequently 
required. 

When the location is fixed, and the road put under contract, the assis- 
tants have to go over their divisions ranging in lenjgth from ten to twenty 
miles, and mark the number of feet of cut or fill at each station, and also 
erect the srlope stakes. The work is commenced and the centre stakes of 
course removed on that part of the line, and the slope stakes, by design 
or accident, are frequently pulled up. If left to themselves, the work- 
men would be likely to get out of the line, or below the grade. It is 
necessary therefore, that the assistant or some one under him, should be 
upon the ground almost daily. These stakes must be frequently replaced,, 
and the centres run. 

Another important item in the construction of the road, and the labor 
of the assistants, is the masonry. This requires almost constant inspec- 
tion. The va'ue of masonry must depend very much upon the character 
of the materials used ; and in the absence of an inspector the contractor 
might use improper materials ; and inspection here is more necessary 
during the progress of the work, as a fraud could not, in many cases, be 
detected after the work is completed. 

The labors of the assistants in relation to the masonry is heightened by 
the fact, that the foundation for all bridges and principal culverts is not 
included in the contracts, but is fard by the day. This renders the pre- 
sence of the assistant the more important, as he has not only to inspect 
the work, but to see that the hands labor industriously. Another impor- 
tant field of labor for the assistants is this :. the contracts for grading are 
made for a specific sum for excavating every cubic yard of earth ; ano- 
ther and greater sum for every yard of loose rock, and a still greater sum 
for every yard of solid rock. All rocks up to a certain size are, by the 
contract, deemed to be earth ; from that size up to another given size, 
they are deemed to be loose rock, and all above that, solid rock. In some 
sections, where rocks abound, the presence of the assistant is required 
almost hourly, to examine the stone and decide to which particular class 
they belong ; otherwise, the contractor might pass oflffor loose rock what 
ought to be considered earth, and for solid rock what should be deemed 
loose rock. 

In the progress of the work, unforeseen obstacles frequently pres'fent 
themselves, rendering it expedient to change the grade or the location. 
This requires the time and the attention of the assistant. There is also 
a class of periodical labors which devolve upon these officers. The con- 
tractors are paid every month ; this renders it necessary that the work 
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done on the whole division should be measured and estimated once ip 
thirty dajs. and the amount painted upon the profile and transmitted to 
the office of the resident eno;ineer. This throws a large amount of labor 
upon the assistants in the shoit space of a few days. Add to this, when 
the work is co npleted the whole is accurately measured and estimated, 
sectioti by section, to furnish the basis for the final settlement with the 
contractors. 

There is also a large amount of office labors to be performed. Accurate 
plans must be made to file with the County Commissioners ; every land 
owner iias a right by statute to demand a plan of his land before it is 
entered upon. This is furnished by the assistant. The agent rebuires a 
plan or an accurate description of the location by which to frame his deeds 
and settle the land damages. The working plans for the masonry form a 
considerable item. There is another branch of labor connected with the 
masonry. The contractors took the stone where they could get theia 
easiest, without any reference to the cost to the Corporation for damages to 
land. This system entailed upon the assistants the labor of settling the 
damages for taking stone. This system is now generally abandoned, 
and it is made the duty of the assistant to select the stone and negotiate 
with the land owners for the damages. In some cases of land damages it 
is found expedient to buy the farm or lot crossed by the road ; in such eases, 
the assistar.t has to survey the land and make out a plan for the agent* 
These labors, rniuute as some of them may appear, cannot well be 
dispensed with economically. In various respects, in ways almost innu- 
merable, these officers can save the Corporation more than the amount of 
their pay. Take a section where there is, by estimate, an excess of exca- 
vation over the ernbankment of, say, 500 yards. The contractor might 
find it for his interest to waste this amount before he completed his 
embankment. But it may so happen that some part of the earth under the 
embankment may give way, and let the embankment settle, and this 
supposed excess may be needed to bring it up to grade. An engineer on 
the spot, seeing an indication in the earth under the embankment to give 
way, will immediately arrest the wasting of earth, and order it to be 
carried and placed upon the embankment which is setthng. In this way 
the Corporation may be saved from'the charge of land damages, by borrow- 
ing earth out of the line of the road and perhaps from land damages by 
wasting earth upon it ; and also from the expense of paying for double 
excavation. 

Of nearly the same character is another saving that may be made by 
the constant inspection of the assistant. Different kinds of earth shrink 
in different ratios by being removed. This shrinkage may vary the 
supposed balance of cut and fill so as to affect the borrowing or wasting. 
The assistant, by observing the nature of the soil, may give directions to 
the contractor, so as to have the excavation and embankment balance 
each other ; and thus save the expense of wasting and borrowing* 
Whereas the contractor, whose interest is different from that of the Cor- 
poration, might answer his end better by borrowing in one place and 
wasting in another, though it might subject the Corporation to an extra 
charge. 

These labors, or something like them, devolve upon each assistant or 
master of a division. The assistants have generally four persons under 
them, who aid them in the performance of their labors, and who receive 
from one to two dollars per day for their services, and find themselves. 
We have remarked before, what every one knows, that the Resident 
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Engineer has the general supervision of the whole road* All the busi- 
iless of the Assistant Engineer passes under his inspection, and all dilffii- 
Cult parts of the road redeive his personal examination. He is also liable 
to be called unexpectedly to distant parts of the line. When any thing 
of a difficult character presents itself, the Assistant immediately ealls 
upon the Resident Engineer, Who must immediately, either in person, 
or by letter, give the information needed. The Resident Engineer is also 
associated with the agent in putting the road under contract, and in 
obtaining the necessary materials for bridges, superstructure, &c. Per- 
haps we cannot better describe the labors of the Resident Engineer in 
this respect, thad by giving a brief account of the manner in which the 
contracts for grading are made. The road is divided into sections, so atf 
to have the excavations and embankments balance each other as nearly 
as practicable. They then advertise for proposals for each section. 
When the proposals have come in, they are ail arranged and recorded by 
the Engineer. If the proposals are reasonable, they close with the lowest 
responsible bidder ; if the proposals are not reasonably low in any case, 
that section is reserved for a future contract. When the proposals are 
closed with, a written agreement is entered into, and signed ^d delivered 
in the presence of witnesses, by which the Corporation, by their agent, 
agree to pay so much per cubic yard for excavating earth, so much for 
loose rock, so much for solid rock, and sd much for masonry, &c. And 
the contractor agrees on his part to do the work in a given time, to the 
acceptance of the Engineer. One distinguishing feature in these instru- 
ments is, that the Engineer has almost unlimited power over the contract, 
and may change, modify or annul it, at his pleasure. 

This throws great responsibility Upon the Engineer, together with no 
small share of labor. All the money expended for the graduation and 
masonry is disbursed hy the Engineer. The oversight of more than lOO 
miles of road, and the labors connected therewith, must necesa^arily em- 
ploy the time of one individual. The manner in which the contrac- 
tors are paid, is attended with some extra labor. We have before said, 
that the assistants measure and estimate the amount of work done on 
each section every month. These returns are made to the Engineer, and 
from these data the monthly pay is made out ; but to ensure the comple- 
tion of the work, or to save harmless the Corporation in case of failure, 
a certain amount is retained by the Engineer. There is necessarily a 
large amount of clerical labor devolving upon the Engineer. Corres- 
pondence must be had, copies of which are retained in his office ; 
accounts of all money received and disbursed there must consume con- 
siderable time. His extended line of road requires him frequently to be 
from home, and hence much time must be expended in travelling. 

The Committee also inquired into the character and amount of labor 
devolving upon the agent and his assistant. Their principal duties relate 
to land damages, though these are not by any means their only duties. 
The general plan of operations in relation to land damages is this. The 
agent goes over the line, and ascertains the names of the land owners, and 
obtains a release of the land in all cases where it is practicable before the 
location is made. But in most cases this cannot be done ; in which event 
the agent goes over the road, measures the length of each man's land on 
the line of the road, ascertains the width of the location at all parts, and 
then commences a negotiation with the land owner. This requires much 
time aud patience. The first attempts to negotiate generally prove abortive. 
Land owners, for the most part, are unwilling that their farms or lots 
should be cut up, and it generally so happens that the road, in theiv 

S3 
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estimation, crosses their land just where they are the most unwilling to* 
part with it. It is a new subject to them ; they are not prepared to act 
then ; they want a little time to consider of it — lo see how they are to be 
afF' cted by the road, or to ascertain what da^a^es their neighbor obtains. 
Their tale of grievances must be listened to ; the descent of 'he property, the 
productiveness of the soil, the richness of the corporation, the arbitrary 
character of the law by which the Co^por^uion are authorized to take the 
land of the citizen without his consent — all these and many other things 
must be related, and heard to, with a great degree of patience ; and then,, 
after spending an hour or two, the agent is told that he will do nothing at 
that time ; if he will call again he will talk with him on the subject. Or, if 
terms are offered by the land owner, they are generally so high that they 
cannot be complied with. Visit after visit must generally be made before 
the negotiation can be closed; 

In this way much time must be spent, and but little is brought to pass. 
If some are more reasonable and agree at once,, others are more unreason- 
able and will not agree at all. In such cases, after a fruitless negotiation, 
the County Commissioners must be called upon to appraise the damages; 
this, perhaps is followed by an appeal to a Jury. In all such cases the agent, 
or some one authonzed by him,, must be present, and to present the case to 
the Commissioners or Jury. It also frequently happens, that the owaer 
lives at a distance, or that the land is held in common by a nuniber of 
individuals, or is in the hands of Guardians, or Administrators, or Trustees,, 
all of which circumstances impede the negotiation, and increase the labor 
of the Agent. 

Another no inconsiderable amount of labor connected with this business,- 
relates to the titles of the land. The Agent, in all doubtful cases, examines 
the records to see if the land is free from incumbrances, and to ascertain in 
whom the fee is. After he is satisfied on these points, and the negotiation 
is closed, the Agent makes out a Dieed of the land taken, and has it recor- 
ded in the Registry of Deeds for the County where the land is situated. 
These deeds are very niinntft, describing the land by the foot, and occupy 
two or three times the space of ordinary Deeds. 

This branch of the Agent's business is of the mostperplexing character, 
and must necessarily consume much time. It is also important to the 
Corporation, that it should be managed with great caution and prudence, 
and, consequently, with much delay. The saving to the Corporation of a 
cattle culvert, or a farm bridge, will generally more than compensate fer 
weeks of time spent in negotiation. And experienee has shown, that 
negotiations, though protracted, are to be preferred on the ground of 
economy, to the calling out of the Commissioners. 

The crossing of highways, in some cases, imposes considerably labor 
upon the Agent. When the highway is to be raised or lowered, or its 
location to be changed, the Selectmen or Commissioners are to be called' 
ii"^on, and the case is to be decided after a heanng of the parties. The 
Agent performs the professional duties for the Corporation ,•:— such as- 
appearing before the Commissioners, Juries, and the like. The negoti- 
ation which has been going on in relation to the Pontoosuc Turnpike, has 
occupied some of the Agent's time.. He also, as we have before remarked,, 
makes in eonnection with. the Engineer, all the contracts for the grading 
of the road, and the purchase of lumber for bndges and for the superstruc- 
ture of the road. The contracts for lumber have, in most cases,, been 
made at a distance. The inhabitants on the line of the road, supposing 
the Corporation to be within their power, have generally, it is thought, 
been^ somewhat exorbitant in their demands for. lumber. This has subjec-^ 
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iRail-road, and that this union would be effected within one year from 
the time of our first organization, it was expected chat it would be 
unnecessary to render any report at this time. Our charter was ob- 
tained for the purpose of extending the Hudson and Berkshire Rail- 
road to the village of West Stockbridge, so as to complete the line of 
communication from the Hudson river to the county of Berkshire. 
From the first, it was apparent to all that the West Stockbridge Rail- 
road, in order to be profitable to the stockholders and useful to the 
public, must ultimately be united with the Hudson and Berkshire road, 
and resolutions were early passed by both boards declaratory of tbe 
intention of the companies to form this union, so soon as permission 
could be obtained from yotir honorable body. We have consequently 
purchased no cars, engines, or other appurtenances for our road, but have 
permitted the Hudson and Berkshire Corporation to run their engines and 
cars over it, without any definite arrangement as to its use» except that 
the whole matter stands referred for the action of a committee from both 
boards of directors, when permission is granted to unite the stocks. We 
entertain the hope, that your honorable body will consider the above 
reasons why a more detailed report could not be rendered as satisfactory. 

The whole amount of our .subscription in Berkshire 

county, is ^ . . . . $13,900 00 

A bond obhgating the Hudson and Berkshire R. R. Co. 

to subscribe . • . • • 7,500 00 



$21,400 00 



The directors liave received from the Berkshire sub- 
scription, • •«.*• $6,595 00 
Advanced by the directors, « « • • • 2,981 25 

$9,576 25 



The Hudson and Berkshire Rail-road Corporation have furnished the 
whole superstructure, and have laid down the same. They have^ also 
•commenced a stone building, now nearly roofed in, lOO feet by 50, inten- 
ded for the depot. They have, in addition, commenced filling in some low 
grounds around the eastern terminus of the road, in order to render k 
more commodious. 

No account has been rendered by the Hudson and Berkshire Railroad 
Corporation of^he expense of these several operations, and we can therefore 
givs no statement in regard to it. 

We have expended for grading aiad bridges, . . • $8,695 85 

*^ ^ for land damages, fencing, engineering, 

and incidental charges, • . 668 91 

$9,564 76 



The length of the road is 2 3-4 miles nearly. The roadway is graded 
to a width of 14 feet at top. The superstructure consists, first, of a subsill, 
10 in. by 4 iru ; second, of ties about 6 in. ]by 7 in. ; third, of rails 6 in. 
square ; fourth, the iron bar; 2 1-2 in. wide by 5-8 of an inch thick. The 
timber is principally chesnut, the production of the surrounding country. 

The chief engineer, who resides at Hudson, has, within a few days, 
sent for the maps and plans belonging to the company, and we cannot, 
therefore, at this time, comply with the statute in regard to the planes and 
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ted the Agent to the necessity of seeking supplies at a distance. He hat, 
also, in several cases, purchased land with wood standing thereon, for the 
purpose of obtaining lumber cheaper than it could be bought of individuals. 

The office labors of the Agent are very considerable. His correspon- 
dence must be somewhat extensive, all of which is a matter of record ; the 
receipts and expenditures of the department, must all be recorded; 
abstracts of all contracts are entered in a book kept for that purpose, and 
copies of them are furnished to the Engineer and to his assistant on the 
part of the road to which they relate. These, together with the deeds, 
releases, dec, make a large amount of clerical labor. The Committee 
examined the books and papers in the Offices of all the Departments, and 
found them neatly, and, as far as they could judge from a very cursory 
examination, correctly kept. 

On the whole, the Committee are fully satisfied, that there is business 
enough in each of the Departments, to engross the w^hole time of the 
several Officers employed, and in the Agent's Department, extra labor, 
at times, is indispensable. 

Nor are the Committee aware, from any thing they could discover, or 
learn from others, that any of these Officers were neglectful of their duties. 
They were, on the contrary, pleased with ^he active business talents 
exhibited by the different Officers. And, from inquiries made of individu- 
als on the line of the road, they learned that there was an impression 
among those who had done business with him, that the Agent was active 
and shrewd, and managed the business of his Department wisely for the 
Corporation. The committee believe, from what they have been able to 
discover, that they can congratulate the Board and Corporation, upon their 
good fortune in selecting wise, judicious and faithful Officers in all the 
Departments of their business. 

One branch of the order required the Committee to examine the manner 
of the fulfilment of contracts. We are not exactly aware of the import 
of these instructions. We have already stated, -that the contracts for 
grading and masonry, are to be fulfilled to the acceptance of the Engineer. 
The contracts for sleepers,&c., require that they should be certain kinds of 
wood, and of a given size ; the contracts for land are fulfilled by the giving 
of a deed. If this is what was contemplated by the order, we have 
complied with its provisions. But if it is intended that the Committee 
should examine, personally, the work in the one case, and the materials in 
the other, they have not done it to any considerable extent ; nor can it be 
done until the work is accomplished, and the materials delivered. Where, 
ever the work was finished, it appeared to be of the most substantial kind, 
and executed in the best manner. 

Having stated thus minutely the result of their inquiries, the Committee 
submit the whole subject to the consideration of the Board. 



Charles Hudson, ) Committee. 
Amasa Walker, ) 



First Report of the West Stockbridge RaUroad Corporation. 
To the Honourable the Legislature of the State of Maiaachuaetta : 

The Directors of the West Stockbridge Railroad Corporation do herebj 
make their First Report of their acts and doings, under their act of 
incorporation, so far as their peculiar position will admit. 

This company was organized, under its charter, on the twenty-sixth 
day of April, 1838, and, supposing that your honorable body might give 
us permission to unite our stock with that of the Hudson and Berkshire 
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curves. The road, however, is nearly level, and fhere is probably no 
curve with a radius less than two thonsand feet. 
All which is respectfully submitted. 

Cha's. B. Boynton, 
Erastus Ckocker, 
Daniel Spencer, Jr. 
Syltester Spencer, 
Hubbard Fox. 
West Stockhridgt, January 28,1839. 



The Genesee Valley Canal — Report of the Canal Board. 

The Canai Board, who were directed by the resolution of the Assembly 
passed the 12th of April, 1839, to report whether any arid what alteration 
can be made in the plan of constructing the Genesee valley canal, which 
will lessen its cost, without impairing its usefulness, respectfully report — 

The subject of enquiry is naturally divided by the terms of the resolution 
into two branches — the one embracing the cost, and the other the useful- 
ness of the Genesee valley canal. The object of that work is to connect 
the Erie canal at Rochester with the Allegany river at Glean, and to 
accommodate the business of the country intervening between those points. 
To obtain a proper understanding of the cost and of the usefulqess of the 
canal, it will be requisite to take into view some of its leading physical 
features. 

The main line from Rochester to Olean is 106 miles long, and it has a 
branch nearly 11 miles in length, which diverges to the village of Dans- 
yille, from a point in the inain line near Mount Morris, and distant about 
40 miles south of Rochester. The route pursues, for the greater part of 
its length, the valley of the Genesee river and one of its tributaries, but its 
different divisions are singularly diversified in their topographical cha- 
racter. 

The head waters of the Genesee, gathered in the mountain districts of 
the upper part of Pennsylvania, flow into this State in a northerly direc- 
tion, and across the elevated lands in the county of Alleghany at a height 
varying from lOOO to 1500 feet above tide-water. After passing with a 
gradual descent nearly through that country, its waters are suddenly pre- 
cipitated upon the lowland district traversed by the Erie canal, through a 
succession of cataracts and rapids which extend northwardly for 17 miles 
from Portage ville, and terminate at Mount Morris. From that point 
northwardly to Rochester, the descent of the river again becomes gentle, 
so that its bed at Mount Morris is not elevated more than seventy-five feet 
above the level of the Erie canal at Rochester. 

The Genesee Valley Canal partakes of the irregularities which are 
occasioned by these abrupt transitions in the character of the river. For 
the first 36 miles after leaving Rochester, it passes through the rich level 
low-land district lying in the valley of the Genesee, between the Erie Canal 
and Mount Morris, and it attains the latter point by a lockage of tmly 95 
feet divided into ten locks. . But immediately on leaving Mount Morris, 
the character of the canal undergoes a great and sudden alteration. For 
nearly 17 miles south of that place, the bed of the river is confined within 
a precipitous and rocky defile, varying from one to four hundred feet in 
depth, which has been worn by the stream in its rapid descent from the 
upper country — and it becomes necessary to overcome this abrupt change 
of level, by very numerous locks, and by a tunnel and other expensive 
excavations. After surmounting this gorge, the canal finally attains its 
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summit level upon the elevated table land in the countj of Alleghanj% 
which separates the vsraters floTving Northwardly into Lake Ontario, from 
those descending Southwardly into the Alleghany river. The summit is 
1112 miles long, and from its Southern extremity the canal descends, for 
10 miles, down Ji gentle declivity to Olean. The Northern extremity of 
the summit Is distant some 50 miles South from Mount Morris, and it is 
elevated 978 feet above the level of the Erie Canal at Rochestur. 

From this sketch of the line, it will be apparent that the principal physi- 
cal difficultins which the work is obliged to encounter, are found on the 
middle division of tbu canal,, of fifty miles in length, lying between Mount 
Morris and ilic sinnmit. The lockage of the whole canal (excluding the 
HS feet on the Dansville brancU) is 1063 feot.'and exceeds ihe total lockage 
of the Erie Canal by 395 feet, and of this amount, 889 feet are contained 
on the middle division. 

The cost of the canal (excluding $314,520 43 for the Dansville branch) 
is estimated by the Canal Commissioners in their recent report, (Assem- 
bly Documents of 1839, No. 360,) at $4,685,602 36, and of this amount 
$2,928,046 is the cost of the middle division. 

The question now presented by the resolution of the Assembly, is 
whether the cost of this canal can be lessened without impairing its use- 
fulness? 

The usefulness of the work will consist either in affording tolls to the 
public treasury, oi* in cheapening the cost of transportation. The terms of 
the resolution of the Assembly will, therefore^ virtually exclude any plan 
■of alteration which would materially lessen the revenues of the canal, or 
enhance the expense of using it. 

The canal board are not possessed of all the facts necessary to enable 
them to estimate with sufficient certainty the future revenues of the canal* 
They fully appreciate its value to the interesting section of the State whose 
resources will 'be developed by its completion. In respect, however, to 
the tolls to be derived from it in the present state of the navigation of the 
Alleghany river, the board would observe, that in the year 1835, Frederick 
CJ. Mills, Esq., the engineer who surveyed the route, submitted an estimate 
to the canal commissioners of its probable revenues, (Ass Doc. of 1835, 
No. 264, page 42,) in which be computed the tolls, independent of its 
probable contributions to the Erie canal, at $39,129 60. Of this amount, 
$13,207 was estimated for the tolls on the finer quantities of lumber and 
other- products of the forest, which, it was supposed, would seek the New 
York market in preference to that on the Ohio and Alleghany rivers. A 
majority of the canal commissioners, (including the late acting commis- 
sioner on that canal,) in the report above referred to, have expressed their 
belief that the amount of $39,129 60, thus estimated, is '* greater than 
will be realized for at least the first few years after the canal is completed." 

Although the other members of the Board are not prepared to dissent 
from the opinion thus expressed, yet for the purposes|of the present inquiry 
they will assume that this estimate of revenue is not exaggerated, as it 
will afford some criteron by which to judge of the quantity of transporta- 
tion which the canal may be expected immediately to accommodate. The 
table of annual tonnage from which the above mentioned, estimate of 
revenue was deducted, exhibits a quantity varying not much from 75,000 
tons, being about one-tenth of the tonnage of the Erie canal, and one- 
fourth of that of the Champlain canal. 

The probable amount of transportation to be expected on this canal 
becomes important to the present inquiry, because it will affect the ques- 
jdou as to the degree of durability necessary to be given to the loc&s and 
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oiheT mechanical structures. It will readily be perceived that in construct- 
ing a work like the Erie canal, upon which the lockages last year were 
25,962, being an average of 1 14 daily for the 228 days of navigation and 
where every interruption, even for the purposes of repair, is to be carefully 
avoided, it would be expedient and proper to impart much greater strength 
and solidity to the locks and other structures, than upon a lateral canal, 
like that under consideration, where, if the above estimate of its business 
be correct, not more than 10 or 12 boats would daily pass the locks. 

By inspecting the profile of the Genesee Valley canal, it is apparent 
that a large amount must necessarily be expended in constructing its locks, 
which are ll4 in number. To this branch of the work, the Board have 
therefore directed their particular attention, and they have inquired 
whether some change may not be made in the plan heretofore prescribed 
for the canal, which wilUessen the heavy expense in which the State must 
otherwise be involved. A letter has been addressed by the present acting 
commissioner on that canal to the chief engineer, Mr. Mills, and a copy 
of his answer is hereunto subjoined, from which the following facts wil^ 
appear, to wit : 

1. The total cost of the 114 locks upon the present plan will be 
$1,574,095 60, or $13,807 86 each. 

2. The 10 locks between Mount Morris and Rochester, will cqst 
$171,901 10. or $17,190 11 each ; and it is ascertained by the Board, that 
the 17 locks next south of Mount Morris will each cost somewhat more 
than the sum last named. 

3. Of the 114 locks, 81 are to be built of stone, and the remaining 3^ 
are to be of the kind teimed ** composite'' being composed of stone faced 
with timber. 

4. The locks on the Chenango canal, which are 114 in number, are 
(with the exception of five stone locks) all of thera composite. They were 
built under the direction of Mr. Bbuck, one of the present Canal Commis-- 
sioners, and their average cost was $3,80S 50 each. 

5. The 36 composite locks on the Genesee Valley canal, will jcosI 
$8,684 60 cents each. But the engineer accounts for the difference 
Ijetween their cost and that of the locks on the Chenango Canal, by stating 
that they have three feet more lift than the latter, that they are to be more 
perfectly constructed ; and that there has been a general enhancement in 
the price of provisions and labor, smce the completion of the Chenango 
Canal, varying from 40 to 50 per cent. 

6i The timber work of a composite lock will not need to be replaced 
mere frequently than once in twelve years — and the annual repairs in th^ 
meantime will be small, amounting, in the opinion of the engineer, to twenty 
dollars for each lock; although he states that the actual cost of repairing 
the composite locks on the Chenango canal during the last season did not 
exceed five dollars each. 

The total cost of replacing the timber portion Of a composite lock will be 
about $900 — and an abundant supply of timber suitable for the construction 
and maintene^nce of composite locks can be found near the line of the canal. 

7. It is believed that stone of the proper quality for stone locks is only 
found on that portion of the canal between Mount Morris and Rochester, 
upon which the ten locks above mentioned are situated, and the canal 
commissioners, in their report (No. 360) above referred to, express an 
opinion that '* between Mount Morris and Portageville there is no stone 
suitable for the face of locks, and that the same remark apphes to the line 
at the summit level to Olean." 

The locks being 114 in number, and surmounting an aggregate elevation 



1 



256 Crtnesee VaXlty Candt-.-Repart of the Ctmal Board, 

of 1146 feet, their average lifl is 10 feet. The average lift of the locks oh 
the Chenango canal is only nine fc^ ; so that in eomparing the cost of the 
locks on the canals, one-tenth must be added for the increased lift of them- 
on the Genesee Valley Canal. 

Upon these facia the Canal Board think it must be apparent that a 
material reduction can be made in the cost of the locks on the Canal in 
question. 
The average cost on the composite locks on the ChoDango 

Canal was $3,808 50 

To which add one-tenth for one foot additional lift,^ 380 85- 



$4,189 32^ 



Add for enhancement of prices of labor and provisions since 

the completion of the Chenango Canal^say 45 per cent $1,8S4 60 



$6,073 95 



At this rate 114 composite locks on the Genesee Valley 

Canal would cost ($6,073 95 by 114J $692,430 30 

But upon the plan now in progress of|building 88 st-^ae locks 
and 32 composite locks, (the latter costmg 889684 60 
each,) the expense will be A^74f095 50r 




Showing a difiference of $681,665 20 

In case, however, it should be deemed expedient to build' composite locks 

on this canal, of a quality superior to those on the Chenango canal, and 

* similar in plan to the 33 composite locks now under contract, then the coat 

/ of 114 such locks would be (98,684 60 by 1 14,) $498,044 40 

Cost of continuing the present plan as above $1,574,095 60 

Difference of outlay^ $584,051 10 

In respect to the future cost of maintenance, the account would stand: 
To replace the timber work of 114 composite locks at 
$900 each,(although the Board are inclined to think this 
charge too high,) $102,600^ 

But the saving of simple interest at 5 per cent for 12 years, 
on the difference first above stated of $881,665 20, would 
be $529,067 

Or on the difference secondly above stated, of $584 051 10, 

it would be $370,430 

Leaving a gain, after replacing the timber work in the first 
instance, of $426,400 

And to the second instance, of $267,830 

It is proper, however, to state, that the ten stone locks between Mount 
Morris and Rochester, (and now in progress at a cost of $17,190 11 each,) 
are already so nearly completed that they cannnot be changed with advan- 
tage ; and some of the Board are of opinion that on this section of the line^ 
where stone of proper quality is easily obtained, stone locks should have 
been constructed in any event. The saving, therefore, which is to be 
effected by changing the plan of locks, will not include the ten locks north 
of Mount MorriSf and the total amount to be saved will thereby be dimin- 
ished from 90 to 1 10,000 dollars. But as to the remaining 94 locks south 
of Mount Morris, the Board are of opinion that the change should be made 
which is above recommended, although it is the opinion of some of the 
members that if stone of a suitable character could be obtained near the 
work, stone locks even on that portion of the line,^ might be constructed with 
advantage. (To be continued.) 
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THE GREAT WESTERN RAILWAY. 

INTSODUCTORT LETTER OF NICHOLAS WOOD, EgQ. 

Killingworik, October 3, 1838. 

To the Directors of the Great Wegtcm Railway : 

Gentlemen, — In compliance with jour request of the 26th July last, 
communicated to me by your Secretary (Mr. Saunders,) I have visited 
and minutely inspected that portion of the works of the Great Western 
Railway between the London terminus, at Paddington, and the bridge 
across the Thames, at Maidenhead ; and I now beg to submit for your 
consideration, the progress I have made in that survey, and the addi- 
tional inquiries and information which appear requisite, to fulfil the impor- 
tant task imposed upon me, either with satisfaction to myself, or with 
advantage to the interests of the great work confided to your management. 
To place before you more clearly the present state of the inquiry, and 
the objects requiring further investigation and elucidation^ I beg to refer 
to my instructions for the survey, of which the following is a copy : — 

Greai Western Railway. 

Pbince Street, Bank, 4th ^ept., 3898. 

Sir, — The Directors of the Great Western Railway are desirous of 
obtaining jour assistance in coming to a sound and practical conclusion 
as to their future proceedings, with which view they have^tp request that 
you will undertake an examination of tha^t portion of the line now com- 
pleted, and investigate the result of the whole system which hsts been 
adopted. 

Your attention is more particularly to be directed to those points which 
may be said to constitute the peculiar feature of the Great Western line 
as contrasted with those other railways, and this will, of course, bring 
under your consideration the construction and efficiency of the engines, 
as well as every matter connected with the locomotive department of the 
Company. The Director will thank you at the same time to give your 
attention to the bridge over the river Thames, at Maidenhead, for the 
purppsi^ of communicating your opiniQn as to the construction of it 
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fi^nerallj, as well as to the efficiencj of the means proposed to remedj 
an existing defect in one of the arches. 

They will also be glad to receive from you any suggestions or informa- 
tion which you may be uble to afiord them as to experiments made, 
and general results obtained on other railways. 

I am desired to assure you, th^t every facility or convenience will be 
given to enable you to form your judgment in afi^ manner which you 
may suggest to me, as most conducive to that end. 

I am, Sir, your most obedient servant, 

CHAS. A. SAUNDERS, Secretary. 

Nicholas Wood, Esq., Killingworth. 

It is scarcely necessEiry for me to allude to the very important interests, 
the immense capital, and the great controversial questions involved in the 
inquiries comprised, within these instructions. Two gentlemen, eminent 
in their profession, had it appears, been applied to by you to undertake 
and assist in the inquiry, and had declined ; it would have afforded me 
the greatest satisfaction to have been associated with, and to have had 
the benefit of these gentlemen's talents and practical experience in the 
inquiry, and it likewise would have been no trifling consideration to have 
been relieved from a portion of the responsibility attached to the great 
and imposing interests connected with the investigation. 

In the same degree, however, as I should have been relieved from 
responsibility, had I had the assistance of these gentlemen, is that respon- 
sibility increased by the task being confided to myself alone, and it there- 
fore becanie of the utmost consequence, that the inquiry should be con- 
ducted in such a way, if possible, as that the conclusions should carry 
with them the confidence of yourselves,j that of the Proprietors of the 
great work ^ntnisted to your management, and also that of the other 
interests which might be affected by the comparison alluded to in your 
instructions. 

Duly impressed with the importance of these considerations, it appeared 
to me, there were only two modes by which the inquiry could be con- 
ducted, either, that X should have paid a personal visit to the works, 
minutely examined them in all their features, and relying upon the infor- 
mation thus obtained, to havo contrasted this with the existing knowledge 
which I possessed, or which I could obtain, of the capabilities, powers, 
&c., of other railwuys, and to have reported to joujdj opinion, founded 
upon these data of the comparative merits of your system as contrasted 
with that of existing railways constructed in the ordinary manner ; that 
I should institute such inquiries and make such experiments as would 
fully and decisively develope all the minutice, properties, nnd capabilities 
of your syst^ ; and if the existing information as to others railways did 
not afford similar conclusive data for comparison, to institute corrobora- 
tive experiments on other railways ; and thus by a comparison of expe- 
rimental data, practically conducted, to determine the relative capabili- 
ties and powers of the two systems in all their bearings. 

To|have conducted the inquiry according to the former of these modes, 
however carefully arid minutely the inspection had been made, would not 
have amounted to more than conclusions, founded to a very considerable 
extent upon individual opinion; and it did not appear to me that any con- 
clusions resting upon such a foundation alone,' could either be satisfactory 
pr decisive to yourselves, or to^ the Proprietors. 

ft appeared to me, that unless the inquiry was conducted in such a 
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way as to elicit by incontrovertible and practical experiments, tlie relative 
capabilities of the two systems of forming and constructing railways; 
and that the comparison could be made from these data, it would be of no 
utility whatever that a survey terminated and founded on mere opinion 
alone, even if conducted by gentlemen more experienced and capable 
than myself, would not only be a waste of time, but would be attended 
with perhaps stUl worsd consequences, viz : that of exciting coLtroversial 
discussions, with rival interests involved in the question, without furnish- 
ing materials for arriving at any satisfactory conclusion. , 

It was with these impressions, therefore, that after I had consented to 
undertake the inquiry, I solicited from you permission to conduct the 
investigation by experimental data ; and I cannot withhold my testimony 
that such a proposition met your ready concurrence, and that in conduct- 
ing these experiments I have uniformly received all the assistance in 
your power, and also of those connected with the establishment 

With these observations as to the principle of conducting the inquiry, I 
shall now proceed to give you in detail the progress I have made, and to 
point out what; in my opinion, is yet required to solicit the requisite infor- 
mation to enable me to comply with your request to the extent which 
appears to me really necessary, and to which it ought to be carried, to be 
productive of practical and useful results. 

The system of constructing the Great Western Railway differs from 
that of the other extensive railways of the country, by the increased 
width of gauge and in the description and plan of laying the rails, with 
all the subordinate alterations consequent upon- such a departure from 
the ordinary width of railways. 

The increase of gauge has been from 4 feet 8} inches to 7 feet; and 
the prominent reasons assigned for such a departure from the common 
width is, the attainment of a higher rate of speed—increased lateral 
steadiness to the carriages and engines — a diminution of the friction by 
the use of wheels of a larger diameter — and a greater space afforded for 
the works of the locomotive engines. 

The deviation from the ordinary mode of constructing the railway ha» 
been, the substitution of contmuous longitudinal timbers, with piling at 
certain intervals, and cross transomes; with iron rails of a particular 
form screwed down upon their longitudinal timbers. 

The additional width of gauge has increased the breadth of the entire 
track of the railway between the outside of the rails of the two lines 
(including the breadth of the rails) from 16 feet 3 inches to 20 feet 10 
inches ; consequently all the works connected with the formation of the 
road will be increased to a certain extent, but not in proportion to the 
above figures. The plan of contiimous wooden timbers and piling also 
involves an additional cost beyond that of forming railways according to 
the ordinary method. 

The questions submitted to me for consideration, therefore, appear to 
me to be shortly these — are the advantages professed to be obtained by 
this departure from the ordinary plan of construction of railways and 
increased width of gauge, realized ? To what extent — at what addi- 
tional cost — and are the advantages an equivalent for the increased cost 
of forming the railway according to this plan, viewing the whole subject 
in connection with the present state of the works ? 

Acting upon the principles hereinbefore explained as to the mode of 
conducting the inquiry, it was my object, as much as possible, to subject 
all, or as many as could be, of the properties of this railway as contrasted' 
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with otiieH, to direct experiment ; certain advantage* arv stated to be 
deriTcdfrom this departure from the ordinary width and plan of construct- 
ing railways ; and the circumstance of 23 miles of thid railway having 
iMsen opened, and having been in operation since the 4th of June, appear- 
ed to me to afford an opportunity of subjecting to the test of experience, 
and of obtaining correct and indisputable results by carefully-conducted 
experiments^ that which rested on conjecture, or casual observation. 

It is perfectly true, that a daily opportunity has for some time existed 
of observing the rate of travelling with the passenger trains on your rail- 
way, by which some result of the rate of speed accomplished, or likely 
to be realized when a greater length of line was opened, might be 
obtained, but the engines on the Great Western differ in many respecta 
from those employed on other railways, and also from each other ; if, 
therefore, extended observations had been made on the rate of traveUing, 
it was necessary to distinguish what was due to the road, and uhat ta 
the engines — and if any increased speed or greater performance waa 
acfcomplished, whether such was applicable to the railway itself, or to 
the particular construction of engine only, and whether, by the applica- 
tion of similar engines to other railvr ays (if practicable,) the same resalt» 
wouM not accrue. 

If this had been done, no doubt important and yalnable information 
woidd have been obtained ; but that would have been, iu fact, the very 
aort of inquiry, by your own people, which yon have determined ta 
entrost to others ; and it may be remarked, that if the inquiry had been 
conducted by yourselves, it could not have been at all conclusive or satis- 
factory in the comparison with other railways, and without such cottft- 
pftrisons it would have been useless. 

At the first outset of the inquiry, it therefore appeared to me necessary 
to institute a set of experiments, to ascertain the actual performances of 
the locomotive engines upon your own railway ; with this information 
carefully obtained, we then had the real werking powers of the railway ; 
by employing heavy loads we obtained correct data for determining the 
maximum weight which the engines then upon the railway could drag, at 
determinate rates of speed ; and by subjecting the engines to very light 
weights, we likewise determined the maximum rate of speed with certain 
known loads ; and by recording the quantity of coke consumed and 
water evaporated in each trip, we also ascertained, with considerable 
accuracy, the comparative cost of motive power in dragging different 
loads at different velocities. 

Those experiments appeared to me to be highly necessary and valuable, 
inasmuch as whatever difference of opinion might exist (in the absence 
of correct experiments to ascertain the fact) as to the friction of the car- 
riages, or resistance of the road, as compared with others, these experi- 
ments, by determining the real practicable expense of working the rail- way, 
would at once ascertain what increased rate of speed could be accom. 
pHshed, and at what additional cost of motive power such higher rates of 
speed was attained. These experiments would, in fietct, anticipate, so far 
as the powers of the engines reached, the experience of some years of 
regular work upon the railway, and with more correct results. On my 
arrival upon the line on the 17th instant, I therefore commenced a series 
of experiments on the working powers of the engines, which were con- 
tinued under my own observation during the ten days I remained there, 
and are now in operation, and will shortly be completed by persons in 
li^hom 1 have perfect confidence. 



The Great Western JRailtoay. 361 

It would be premature, to say the least, at this stage of inquir}^ to give 
auy results derived from experiments not yet complete ; but it may be 
some gratification to the Proprietors of this great work to state, that one 
of the engines, the North Star, Hccomplished an average performance 
from London to Maidenhead and hack, of dragging 180 tons, including 
engine and tender, at the rate of nearly thirty miles an hour, and that on 
some occasions for short distances a rate of fortyrfive miles an hour was 
attained. 

When the powers of the locomotive engines and capabilities of the 
Great Western Railway are thus obtained, in order to comply with your 
instructions, and contrast this information with the capabilities of other 
railways, it will be necessary, in order to arrive at correct and conclusive 
results, that we should have the result of a similar set of experiments 
made upon railways of the ordinary construction. Although isolated 
experiments have heen made by different individuals on several railways, 
and although I have made several myself, it does not appear to me that 
a set of experiments have yet been made sufficiently extensive and varied 
to fully develope the capabilities and powers of other railways, so as to 
form indisputable data for contrasting with the experiments made upon 
the Great Western. The Directors of the London and Birmingham 
Railway, in the most liberal manner, grated me full permission to make 
any experiments on their railway, consistently with the uninteiruption of 
their traffic, and Mr. Robert Stephenson, the Engineer in chief, kindly 
assisted me all in his power, and furnished me with some experiments he 
had made on that railway on a former occasion. 1 deem it my duty, 
however, to state to you, that I do not think the information I am in pos- 
session of is sufficiently extensive or conclusive, as regards other railways, 
to enable me to make a comparison with the performances of the engines 
on the Great Western, so as to arrive at an incontestable conclusion; nor 
do I think it right that I should go into a comparative statement at all, 
unless the data be equally conclusive or carefully deduced on both sides. 
The information I at present possess does not enable me to go further 
than report to you the performances of your engines on the Great West- 
ern Railway ; and if it be your wish that I should comply fully with your 
requept, and contrast their powers with the porfonriances on other rail- 
waysy it will be necessary that some experiments, similar to those per- 
formed on your railway, should bo instituted on some of the ordinary 
railways of a different width of gauge. It will not be necessarj' that the 
experiments on those railways shcvald be equally numerous, as the engines 
on the other railways are generally of one description, and consequently 
one or two sets carefully conducted will be sufficient. It may be askedr 
what practical advantage will result from all these experiments to the 
interest of the Proprietors of the Great Western railway 1 The answer is 
shortly this — it is admitted tliat the construction of that railway involves- 
an increased capital; it is, therefore, quite necessary to determine what 
are the additional advantuges, in a practical point of view, resulting from 
this mode of construction, and whether the advantages are greater or less* 
than are equivalent to ihe increased cost of construction. 

These observations apply more particularly to the plan of construction 
of the Great Western Railway generally, and to the capabilities of the 
entire system or to the increased gauge,'and the mode of construction 
combined; but it is not necessary to the adoption of an increased gaugc,- 
that the railway should be constructed dn the plan adopted by Mr. Brunei;; 
it may be constructed on some modified plan of that system, or it mig^ht 
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even be cortstructo'l on the pUm of the London and Birmingham, or 
Graml Jiiiiclion RfiiUvnys. Nt'ithor is it ahsolutely necessary, if aa 
incre.isi'd gaujje hi; i!eeni».*il luh isiiblo, that such increased gauge should be 
precisely tjcwii t'ei»t: nil tlieso are sep.irate iiiid distinct questions, requir- 
ing different lUiil disiinot irivesti^iatioii ; and, therefore, the si nr>ple acquire- 
ment of correct information o( the comparative capabilities of the Great 
Western Railway in its present stale, with tlie other existing railways, 
does not appear to me to comprise the whole question. It appears to me 
to admit of inquiry whether the width of gau^e adopted by Mr. Brunei is 
oris net that which conduces most to acconiplish all ihe objects for which 
its departure from the more established width was deemed advisable, and 
also whether the mode of construction of the railway is the best that can 
be devised, or in what way it can be improved, consistently with the 
objects required lobe attained, and with due regard to economy. 

The plan adopted by Mr Brunei, as previously stated, consists of 
longitudinal timber bearings, secured by piles at proper distances, with 
cross transomes, double at the joinings of the langitudinal timbers, and 
single at the intermediate piles; and upon these continuous bearings, iron" 
rails of a particular form are fastened by screw bolts. 

It has been alleged, that one of the objects of the increased gauge was 
a greater stability to the carriages, and consequently les» vibratory; or 
greater smoothness of motion to the passengers. It appears to be, there- 
fore, one of tl^ subjects of inquiry, how far this is realized — whether such 
a desideratum is accomplished, and to what extent. Keeping in view 
the principle set out with in this inquiry, of, if possible, subjecting to 
experiment mechanically every minutiae, rather than to rely on opinion^ 
or the more fallacious evidence of our senses, I had constructed an 
instrument for measuring and recording upon paper all the oscillations or 
vibrations of the carriages, from one end of the line to the other; and by 
transferring tiiis instrument to the carriages of the ordinary railways, 
incontrovertible evidence is obtained, and such as can be appreciated by 
any one, of ihe relative vibratory motion of the carriafires on the Grsat 
Western Railway, compared with the motion on other railways. 

We have thus produced a diagram upon paper, showing the number 
and extent of the vibrations of the carriages — and hence it can riot only be 
ascertained if there does exist less motion on this railway than on other 
of a less width of gau^e, but to what extent ; and this is thus made capa- 
ble of being a subject of arithmetical determination. 

ft was soon found, however, and this shows the importance of this mode 
of investigation, that the motion of the carriages on railways was a com- 
pound one ; that besides a vertical motion, it was composed of an horizon- 
tal oscillatory motion, and of a transverse undulatory motion combined; 
and it appeared, so far as we could depend upon observation, that less of 
one description of motion existed on the Great Western Railway, and 
more of the other, than upon the ordinary railways ; it therefore became 
neceshary, and of some importance, to measure and determine each of these 
motions distinct from the other — not merely for idle curiositj', but for the 
purpose of ascertaining ihe causes of each — and having done so, to attain 
the first step towards accomplishing a remedy. All this applies to the 
compound action of the rails and the carriages; and it will be seen that 
such a complication of motions required not only time, but extreme labour 
and attention, to investigate. 

Wo now come to, perhaps, the most important consideratum,. that of 
the construction of the railway ; this is, the substitution of longiti\dinal 
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coDtiDUous bearings of timber, with piling, instead of isolated stone blocks, 
or transverse timber sleepers, or, indeed, continuous timber bearings, 
without piling. 

The investigation of this part of the suhject, according to tho-principles 
laid down in this inquiry, was extended with extrenu; difficulty. 

The first suhject for investigation was, the relative firmness or solidity 
of base exhibited by the continuous bearings of timber with piling, and 
compared with stone blocks, or continuous bijarings wiihout piling; to 
determine this, I had an instrument, or deflectemeter, made, which being 
placed underneath the rail, measured the amount of deflection when the 
rails or known weights passed over ; and the more accurately to determine 
the precise action of the load in passing over the rails, I employed three 
deflectometers at the same time. The motion of one with the other was 
effected by a rod between each instrument: one was placed underneath 
each of the suppoits or transomes opposite the piles, and one in the middle 
of the rail ; and by a similar contrivance to that employed in the instrument 
foi* measuring the oscillations of the carriages, I got a tracitig of the deflec- 
tion of the rails recorded upon paper, and thus obtained correct diagrams 
of the deflection, at each of the places, at the same moment of time. 

By subjecting the rails with |)irmg in alT their varieties, and also contin- 
uous bearings of the same scantling of timber without piling, to the deflec- 
tometer, I obtained a measure of the relative firmness or solidity of base of 
ihese two varieties of conslruciion ; and by likewise employing the same 
instruments t<» measure the deflection of the rails and depression of tie 
blocks, or cross sleepers, on other railways; I thus obtained the relative 
firmness of base of all these diiTerent modes of construction ; and these 
diagrams being capable of being transferred to, and embodied in a Report, 
and measured vith undoubted accuracy^ will enable &t\y one to pass their 
own judgment upon the relative firmness of base of those different plans. 
It w^ill at once, however, be seen, that admitting we have obtained the 
relative firmness of base of the existing plan of construction of the Great 
Western Railway compared with that of known plans of construction o( 
other railways; the degree of stiffness developed by the former, compre- 
hends both the section of the timbers, and that of the rails; and that such 
a plan of continuous bearings either with or without piling, does not 
necessarily imply the use of that particular form of iron rails. It was, 
therefore nece-sary to determine what part of the deflection was due to the 
timbers; and what to the particular form of rail. To accomplish this, I 
purpose having these lails removed, and the same rails which were sub- 
jected to experiment on other railways, where stone blocks or cross sleepers 
were used, substituted ; when the deflection will be again measured. By 
a combination of these experiments in all their varieties, I expect to arrive 
at results which, not being matter of opinion, but facts, deduced from 
carefully conducted and self-recording experiments, cannot fail of produ- 
cing the most important, if not conclusive, results. 

Independently of those experiments, to elucidate all the minutiai of action 
of the different parts of the system of railway mechanism, and others, which 
it is not necessary at this time to enumerate, 1 subjected to experiment, so 
far as the means and circumstances afforded me, ihe resistance and fric- 
tion presented by the Great Western Rails- to the passage of the carrieges 
and engines along them ; and by pursuinor a similar course of experiments 
on other railwaj'^s, we shall thus have valuable corroborative evidence to 
that of the experiments made with the engines, of the relative resistance 
of the Great Western Railway, compared with that of railways of the 
ordinary width. 
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With the exception of some experiments on the London and Birming- 
ham railw&y, made on my survey, and which were not sufficiently varied 
or sufficiently numerous to afford conclusive results, we still require further 
evidence of the resistance of the carriages and engines on other railways, 
to compare with those made on the Great Western Railway, in order to 
arrive at conclusive results, or indeed to enable me fully to comply with 
my instructions for this inquiry. 

After the previously detailed account of the mode in which I have deemed 
it necessary to conduct the investigation of the important task entrusted to 
me, it will scarcely be necessary for me to say, considering the immense 
interest involved in the inquiry, the time required, and the care requisite 
to conduct so extensive a course of experiments with a proper regard to 
accuracy, that there is not sufficient time either for a careful consideration 
of the subject, or for completing the necessary experiments or investiga- 
tions, so as to enable me to report to yon, previously to the meeting of the 
Shareholders on the lOth inst. ; I regret that a pressure of other business 
prevented me from applying myself to this inquiry until the middle of 
last month. Since then the requisite experiments have been unremittingly 
prosecuted, and are still in operation. To properly digest and arrange 
so extensive and complicated a course of experiments, comprising so 
many subjects of inquiry, has occupied considerable time ; and when it 
is further considered, that to properly elucidate and develope experi- 
mentally all the various properties of the system, it required instruments 
to be contrived and constructed during the progress of inquiry, as the 
different modes of action were developed, it will not he wondered when I 
say that the inquiry is far short of being so completed, as to enable me to 
report fully to you in accordance with "my instructions. 

Notwithstanding all my anxiety and desire to subject to the utmost 
possible extent all the features of this system to experiment, there will still 
remain many parts of the duty you have imposed upon me which cannot 
be subjected to experiment, and on which it will be necessary to exercise 
the judgment ; particularly with regard to the probable cost of working 
the system permanently, and those parts of the inquiry which experience 
alone can conclusively determine ; in approaching this part of the inquiry, 
I am desirous of having all the experience which the short period since 
the opening has affi^rded, and all the informition possible to be obtcdned. 
Even if the experiments had been concluded, and even if the question had 
not been that of a comparison with other railways, I do not think there 
existed sufficient time between my entering upon the survey, and the 
period fixed for the meeting.of the Shareholders, to enable me to investi- 
gate with sufficient minuteness, or consider with sufficient attention the 
important question of the capabilities of your works alone, so as to report 
upon them without contrasting them with the capabilities of other systems 
of railwayls. 

It would, no doubt, shorten the inquiry considerable, were I only re- 
quired to report upon the capabilities of the Great Western Railway alone, 
without contrasting it with other railways; but I consider it incumbent on 
me to state to you distinctly on this head, that such a limitation would 
preclude me from answering that portion of your request which imposes 
upon me the task of advising you in arriving at a *' sound and practical 
^sonclusion as to future proceedings.'' 

It will be necessary, therefore, that you should determine whether the 
inquiry is to be conducted in the more extended plan, which I have pointed 
out in this communication, or that it shall be conducted in the more 
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limited mode of reportinor to you the capabilities of your own works; if 
the Litter, the present state of the experiments will enable me, in the course 
of three or four weeks, to report to' you in that limited v'ew ; but if the 
iiivesti<jation is to be extended to that of a comparison with other railways, 
in order to arrive at incontrovertible results, it will require a further time 
before the necessary experiments can be made, and the requisite infurma* 
tion obtained to enable me to draw out my report. 

Notwithstanding th(3 disappointment which the Shareholders must feel, 
at not, being furnished with the report, for which it appears to have been 
the object of the meeting on the 10th instant, I feel quite confident that at 
this stage of the inquiry they will consider it quite imprudent and improper 
in me to offer any opinion whatever on any of the many important 
questions submitted to me for investigation. I have approached the 
inquiry with the utmost determination of impartiality, and of arriving at 
no conclusions except such as are deduced from facts, or from incontro- 
vertible experiments. It is my inteniion to embody in my repot t all the 
facts and experiments on which any conclusions are founded ; and aware 
of the important inrerests involved in the comparison proposed to be made 
between the system of the Great Western and that of oUier railvvays, I 
think it would operate prejudicial to the inquiry if the result of atiy part 
of the experiments or investigations, except those already alluded to, 
should be given, however anxious the Shareholders may beVor information. 

In arriving at this conclusion, I have been guided by a firm conviction 
that the interests of the great concern entrusted to your management will 
not suffer by s'jch a proceeding, or by any delay occasioned by a more 
minute investigation than the Proprietors probably originally contempla* 
ted ^for the result of the investigation must be a developement of a more 
conclusive nature than has yet been elucidated of the system of construe* 
tion adopted on the Great Western, as well as all the other different plans 
of construction of railways; which cannot fail of being productive of 
considerable advantage not only to your interests, but also to those of 
every one connected with that system of internal communication. 

I am, Gentlemen, your obedient Servant, « 

(Signed) . NICHOLAS WOOD. 



Report of Johr, Hawkshaw, JEfsq, 
Tothe Directors of the Great WcBlern Railway : 

Gentlemen, — Your instructions of the 5th September are to the fol- 
lowing effv^ct : — That you are desirous of obtaining niy assislnnco in com- 
ing to a sonnd and practical conclusion as to your future proceedings, 
directing my attention to those points which may be said to constitute ihe 
peculiar features of your railway, as contrasted with others, including the 
construction and ^efficiency of yo'ir engines, as well as every matter con- 
nected with the locomotive department. 

My attention is also called to the bridge mt jMaidonhead, as to its con- 
struction generally, and as to the means proposed to remedy an existing 
defect in one of the arches. To arrive at an opinion, I am desired to 
undertake an examinaion of that portion of the line now completed, and 
investi^iife th»» re-^olt "fihc who''-* sy-t 'm whicli bns b •(•;> ji(!optiMl. 

Tn •oiii' t ) .1 prop.r ro iclus'ori, i Hi»pf'a »•'.! \>i ::»•• t t 1) • ;irccs -try t' «t 

i bhuuld uicike lijysell acquainted wiio the general character ot iliu wnoie 
line, and consequently I have been over its whole length to Bristol. It 

34. 
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feemed alio desirable that I should inform myself, as accnrately as pos* 
sible, as to the traffic to be expected upon it, generally, and in the aggre- 
gate, for this certainly forms one of the most essential features of all lines. 

The question seems also to requiro a still more extended view than this ; 
the district into which it goes has to be glanced at ; the area and extent of 
population, which may be looked to for collateral traffic, has to be seen ; 
and these have to be compared with districts through which other lines 
have been made, and where other lines are at work. 

The necessity for such a view of the question became apparent to me, 
because, on coming first upon your road, that which immediately strikes 
is, the enlarged capacity of all things, engines, carriages, and road. And 
the existence of such an arrangement pre-supposes, in my view, an equal- 
ly enUrged traffic f trains of much greater weight, and of a greater num- 
ber of passenge'rs than elsewhere. In short, though not to an equal 
degree, the difference between your arrangements, and those of other rail- 
way companies, is something like the difference between a canal for barges 
and a cani|} for ships; and this comparison will not be extraordinary, 
should it appear, that taking your gradients into the question, your locomo- 
tives have twice the power of those on other lines ; and the contrast will 
not have been useless, should it be shown, that it would be a parallel case 
to build a ship of 200 tons burthen, when there was no probability of ever 
obtaining cargo of half the weight. 

Further, I may extend these preliminary remarks, by observing, that 
the object which I presume you have in view is, (after paying a due regard 
to the accommodation and -convenience of the public,) to carry out your 
measure in such a manner, as shall be most conrlucive to the interests of 
those who have invested their property in it. That this should be your 
object there can be no doubt, and I uish to place it here as the desidera- 
tum^ because it is one thing to design that which shall be pleasing in out- 
line, and grand in dimensions ; and it is altogether another thing to design 
that which under all the c.rcumstances shall best answer the end in view ; 
one of those einls being to obtain a return for the capital invested. 

I am desirous that it should not be thoiigh| that I am here prejudging 
the question. To all questions there are conditions, and I only wish it 
to be clearly understood what are the conditions of the question, whicTi, 
as I understand it, this report professes to consider. And they may be 
repeated ; that in carrying out the measure, there is Xo he the fullest 
regard to the /wants and conveniences of the public; but also a constant 
regard to the prospects and expectations of the Shareholders. 

Now, it will not be difficult to show, that the legitimate interest of 
these two parties are one. 

The profits of a railway are determined by the ratio of the proceeds to 
the cost; if the latter be greatly increased, it becomes Almost imj>erative 
on the proprietary to increase the former ; either by curtniling the 
accommodation, or by increasing the charge to the ptiblic. The public, 
therefore, is interested as much in the economy of railroads, as in the 
economy of manufactifres ; in the one case, if it be in fabrics, it will 
cause a reduction of the price per yard ; in ihe other case, it will cause a 
reduction in the rate per mile And if the public, in the extended sense 
of the word, is to be benefitted by economy being exercised in the 
construction of a railway, the public, in a more limited sense of the 
word, or the more immediate district through which the line passes, will 
derive still greater advantage. 
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Suppose for instance, that the problem to be Folved was, to gire the 
greatest impetus to the trade, and the greatest advantage to the town of 
Bristol, 'i'hc way to solve this problem, I think, would be, to connect it 
with the Metropolis by a road on which parties could be carried for the 
smallest sum, and at a velocity not inferior to that at which they pan be 
carried in any other direction. Now the cost at which -a party can be 
carried will be, as the interest on the capital expended^ added to the cost 
of workin<r the road. 

For instance, call the gross revenue of a road paying 10 per cent., 
100 ; and cull the cost of working 50 per cent. ; 50 will then be left to 
pay 10 per cent. 

The capital ought not to be doubled advisedly, therefore, unless one of 
these two things is to be accomplished by it ; either that the cost of work- 
ing be reduced to nothing, or that the gross proceeds be doubled. Should 
the capital be increased without affecting any material reduction in the 
cosb of working, the consequence will be, that, to increase the proceeds, 
the rates^must be raised ; and this may or may not be efiTectual ; for an 
increase of charge beyond a certain limit will not increase the proceeds. 
If it should not be effectual, the Shareholders will suffer, ^f it should be 
effectual, the public will suffer, by having to pay the higher rates. 

IfJ supposing in the case of a railway only partially constructed, it 
should turn out that the traffic has been as much under-rated, as the cost 
of the hne had been increased, and that still a profit of 10 per cent, will 
accrue ; yet it proves only this, that though in one case, by good fortune, 
a profit of 10 per cent, will be obtained ; in the other case a profit of 20 
per cent, would have been secured. 

It would not apply this species of illustration to cases where the cost is 
increased of necessity ; I would only apply it to cases where the increased 
expenditure is for some specific object ; such as the attainment of much 
flatter gradients, or of very high velocities, or of much greater dimensions; 
which may, or may not be desirable, accorJing to the result when tried 
by this rule. 

Now supposing this species of test be applied to one great object which 
you appear to have in view ; the reduction of a great portion of your line 
to a practical levfel, for the ostensible purpose of obtaining higher veloci- 
ties, or diminished resistance. 

Between your maximum parliamentary gradient, which was 1 in 528, 
or 10 feet per mile, and your present proposed gradient, which is 1 in 1320, 
or only 4 feet in a mile, the question stands thus : — 

Calling friction, resistance from the atmosphere, &c., 1 021bs. per ton, 
and adding gravity, the resistance on 1 in ^^B will be 14'2lbs. per ton, on 
1 in 1320 it will be ll-Tlbs. per ton, making a diminution of resistance, 
when ascending, of l7 per cent. Now, supposing your railway was one 
inclination throughout between the extreme termini A and B ; in rising 
from Ato B the increased resistance of 17 per cent, would be felt, and a 
corresponding increase of steam would have to be expended ; but in 
descending from B to A there would be a diminished resistance in the 
same proportion, and a smaller quantity of steam would be required ; 
and m such a ca^e, as it re'^gards cost of working, there would be very 
little advantage in one gradient over the other. The maximum load that 
an engine could draw on an incline of 1 in 528, would be less than on 1 
in ld;^0 ; but on an incline of 1 in 5'^8 all average loads could be taken. 

On an incline of 1 in 528 also, to carry Ihe same load, an engine would 
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hare to be a trifte bearier than on I in 1320 ; but on 1 in 528, to carrjT 
full average loads, an engine coulJ be made of as light weight as they 
ever are, or perhaps can be made, consistent with the requisite sirength. 

Jf, instead of having one inclination, the line consisted of a series of 
inclinations greatly undulating, the advantages of the flat er line would 
approach nearer to 17 per cent. ; not but that it would still follow, that 
in going up the steeper gradients there would be increased res stance, 
and in gowing down there would be diminished resistance in equal pro- 
portion ; yet in practice it has been foiKid, that unless the inclines be of 
very great length, advantaire cannot be taken of tlie diminished resistance 
in going down as regards xfeam ; for though it is not wanted lo an equal 
extent, yet a great portion is wasted by blowing off at the safety valve. 

but your 1 lie corresponds tc» neither the latter nor the toriiier of these 
cases; it is neither composed entirely of one plane, nor of a series c»f 
planes greatly vndu.'atitig ; but, in result, it will Hpproach nearer to the 
former case than the latter ; {or it m \y be said to be composed of two 
great planes, one rising up to the si:mniit, the other drscending from it ; 
one upwards of 70 miles in length, the other upwards of 40 ; and divid- 
ing your line at the summit into two parts, it would then be annlagous to 
the former case ; in which it appears that practically, and as re^^ards cost 
of working, there would be no very material difference between the incli- 
nation of 1 in 52s, and of 1 in 13*20, when so circumstanced. If in your 
line, therefore, the advantage of one gradient over the other be put at 8-5 
per cent, it will, in my opinion, be ih^t full equivalent. 

Now. if the whole cost of working a railw^ay was expended on locomo-^ 
live power, by reducini; the gradient from I in 52S to I in 1320, a saving 
of 8*5 per cent, would b»5 effected ; and therefore an incre^^se of 8 5 per 
cent, to the capital to obtain it, would not be expended uselessly. 

But the expense of working railways does not consist entirely of the 
cost of locomotive power. There are other expenses that remain ctmstant, 
whatever saving be effected in the locomotive department ; and this fact 
should be kept constantly in view during the remainder of this report. 

Taking the Liverpool and Manchester Railway as a standard, it will- 
there be seen that the cost of power does not form one-third of their half- 
yearly expenses. It is upon this item only, therefore, that an alteration 
of the gradients of the nature I have been describing would effect a 
saving of 8 5 per cent. ; and 8*5 per cent, upon orie-third of the annual 
expenses, will be only 2*8 per cent, on the whole of the annual expenses; 
and therefore a company would do wrong in increasing their capital more 
than 2*8 per cent, to effect such an alteration. 

But the small saving to be obtained in many cases by reducing gradi- 
ents below a certain inclinatioif, may be proved by an appeal to actual^ 
pra'^tice ; not experiment only, but the every-day results of lines in ope- 
ration, which is far better ; for it is upon the every day business that the 
saving must be effected, if it is to be. 

Contrasiing your line with one which opened about the same time, 
which also has continuous bearin<rs ; upon whi( h an equal velocity has 
been maintained, and which, as will appear from the statement below, has 
very different gradients, it will be seen, that in a case like yours I have 
put the advantage of a gradient of I in 1320 over 1 in 5;^S, high enoughs 
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Cfraditnts on Great Western. 
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Gradients on Manchester and Bolton Railuay^ 
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The following are the results of four weeks' traffic on each of these 
Lines, ending the 13tlr September. 

Gieat Western Railway, 

Average number of trains per day 

On Sundays 
Times of running . . • 8, 9 

Average number of carriages per train 
Average number of passengers per train 

Average weight per train . . ^ 

Average consumption of co4ie per mile 
Average consumption of coke per ton per mile 
Average consumption of coke per passenger per mile 
Length of trip ... 

Average time, 55 minutes, with two stoppages. 

Manchester and Bolton Railway. 

Average number of trains per day 

On Si:^ndays 
Times of running 
Average nnmfoor of carriage! per train 
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Average number of passengers per train 

Average weight per train . . • • 

Average consumption of coke per mile . ' • 

Average consumption of coke per ton per mile 
Average consumption of coke per passenger per mile 
Length of trip . . ' . 

Average time of m^^king it, without stoppages 
Avorage time, 35 minutes, with 5 stoppages. 

From the foregoing statement, it would appear that the consumption of 
coke is considerably less on the line with steep gradients. But the average 
weight per train is in each case exclusive of the engine and tender. 

The average weight of engine and tender, in working order, on the 
Great Western Railway, will be 27 tons. 

On the Manchester and Bolton Railway, the engine and tender, in 
working order, weigh 16 tons 4 cwt 

Adding these to the respective trains, the average weight of the Great 
Western train, including engine and tender, will be 67 tond 5 cwt. 

The average weight of the Manchester and Bolton train, including en- 
gine and tender, is 40 tons 5 cwt. ; and 



Consumption of coke per ton per 
mile on the Manchester and Bolton, 
including weight of engine and ten- 
der, is 0.67 lbs. 

And on the Leeds and Selby Railway, with the following gradients, 
the results of a month's working, ending l3th September, are as under: — 

Gradients, 



Consumption of coke per ton per 
mile on the Great Western, includ- 
ing weight of engine and tender, is 
0.75 lbs. 
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Average number of trains per day, 7 — ^2 on Sundays, 

One train extra on two market-days per week. 

Average number of passengers per train - - - 67 

Tons. cwt. 

Average weight per train, exclusive of engine and tender 32 5 

Average consumption of coke per mile • - - 36. 00 lbs. 

Average consumption of coke per ton per mile - - , 1 . 1 lb. 

Average consumption of coke per passenger per mile - . 63 lbs. 

Length of trip ------- 20 miles. 

Average time I hpur 7 minutes, with four stopages. 

The next subject for coosideration is the increase of gauge. In examin- 
ing this question, it will be necessary to put aside useless and erroneous 
objections ^ for the enquiry is one on which I am not only anxious to 
arrive at a proper conclusion myself, but I am desirous of enabling others 
to do so also: and throughout this Report I shall rather aim at developing 
the process by which the opinions it contains are arrived at, even at the 
risk of being tedious, and aware, though! am, that this will be laying it 
more peculiarly open to any who should be disposed to cavil at it ; yet, on 
such a subject, it is better that it should partake more of the nature of 
demonstration than of mere assertion. 
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It may be observed here, that much that is absurd has been applied to 
the questioQ of gauge : some have looked for advantages so great as would 
have left them little less than magical ; they seem almost to have expected 
that on such a gauge ihe carrijjges would run of themselves. Others, on 
the contrary, seem almost to have expected that on such a guage carriages 
could never be made to run at all. It has been applauded to the skies as 
being wonderful ; it has been decried, and cried down, as being little less 
than nonsensical. Now, it is neither the one nor the other of these \ it is 
simply a railroad of greater dimensions than those hitherto constructed, 
and the only question is, is such an increase of dimensions judicious or 
not ? And the next question will be, if injudicious, considering the amount 
in money to which you are committed to it, is it better for you to proceed 
or to make the alteration ? 

In the first place it may be stated, for there can \ie no doubt about it, 
that just as good a road can be made 7 f*^et wide as 5 feet wide ; it is simply 
a question of cost. There are some, no doubt, who have connected the 
effects of the malformation of your road in the first instance, with the width 
of way, but of course eroneously so. 

In the next place, in determining on the question pf gauge, it should be 
considered quite independently of anything that may have been done upon 
your railway, which is not absolutely consequent on the increase of gauge; 
and r shall class among the non-essentials the peculiar mode of laying 
with piles, engines of 16 ions weiiiht, and tunnels of 30 feet diameter. 

It may be premised thatdetermming the question of gauge in this coun- 
try, is a very difi'erent question from determining it with regard to countries 
where the railway system is scarcely introduced. In England, what may 
be termed the great truntt, connecting the north with the south, has 
already been formed, or is in progress. Under the superintendence of 
men who were earliest connected with the Liverpool and Manchester 
railway, and wjth railways even prior to that, it has been constructed on a 
gauge of 4 feetSj inches. They had had more experience than others in 
railway matters; and their continuing the same dimensions as to width of 
way proves that they had found no occasion for altering it. Moreover, it 
is indisputably true, that they who have had the most experience, and who 
have been brought most into contact with the working of railways, see the 
least occasion for an alteration as to width, and are the most satisfied with 
the present gauge. 

In addition to this main trunk, another line crossing it at right angles, 
and of which the Liverpool and Manchester, and the Leeds and Selby 
railways form a part, and which will connect the e&stern with the western 
seas, is ahready constructed, or in progress, to a similar gauge ; and other 
lines of great extent, some of them surrounding and piercing into the district 
into which your railway goes, are also formed, or are rapidly forming to the 
4 feet 8j inch gauge. 

And it will not be too much perhaps to fiay, that three-fourths of England 
is already being traversed by railways to the narrower gauge. 

It follows, then, that any Company deviating from this gauge will be 
isolating themselves to a certain extent ; if not as regards their main line, 
yet as regards their branches ; if not as regards their direct traffic, yet cer- 
tainly as regards their collateral traffic 

But, m the present early stage of railway traffic, it yet remains to be seen 
whether or not it may not become a great evil for a main line to be thus 
isolated and rendered impossible of connection with the great lines in its 
neighborhood i that it will be an evil in this sense as it regards the branch 



t7% 2f^« OrtatWittem Raiiwaf, • 

lines, there can belittle doubt; for they or some of them, in course oftimc^ 

will of necessity run into the nei^hboiirhoo I of other lines of different gaug-e:} 
but with ihe^e, however vital the connection may be, all connection will be 
impossible. H 

In this point of view only, it has become a serious matter for any Com- 
pany in this cotmtry to make their line to differ as to dimensions from the 
majority of lines around them. It is to a certain exient^as if a Canal Cooi'- 
pany in a country of canals should construct a new navigation so, and witk 
locks of such a character as would totally shut out the boats of all the 
canals that surround it. 

Still it is possible that there might be, coupled with the deviation, 
improvements of such a nature as would counterbalance the inconvenience, 
as would even compensate th^ loss. 'I'hey might consist of arrangements 
that would effect a great and important saving in time and money ^ and in 
a better conservation of the property to be conveyed: and it will be neces- 
sary to enquire if such will be the result of the deviation in your case as to 
the width of way. 

If the 7 feet gauge is to effect a saving in money, it must be in one of 
two ways; either by calling for less capital in the first instance, or by redu- 
cing the cost of working afterwards. The first of these it cannot do. Oa 
the contrary, the capital will be increased certainly : to how great an extent 
it would be impossible for me without more time for calculation to say. 
But contractmg the dimensions to the smallest limit; two ways of 7 fret 
must of necessity require a gr'^ater width than two ways of 4 feet 8J inches. 
I should say to make a line equally as convenient, this increase of width 
would amount to 4 feet; for the width between the ways is not to be 
governed entirely by the maximum width assigned to the load. A certain 
width is foind convenient for repairs and other purposes ; and too great a 
proximity of the ways is dangerous; as by it an accident occurring on one 
line may be productive of disastrous consequences on the other, as I have 
seen. And the width outside the ways wdl also be nearly a fixed quantity 
whatever be the gauge; for a certain width is requisite for safety, and for 
allowing proper consolidation to the outer rail on the embankments, and to 
give room for drainage in the cuttings; and, therefore, the width of the road 
generally, to make as convenient a road, would have to be increased by the 
extra width given to the ways. And besides this increase of general dimen- 
sions as to earth work and land, the locomotives would of necessity have 
to be heavier, (I do not say to an equal extent to those yoti now have), and 
they would therefore be more costly to some extent. The permanent road 
will also cost more of the larger dimensions than if of the smaller; for it 
avails nothing to compare a light rail on the larger gauge, with a heavier 
rail on the smaller gauge ! suc.h comparisons must be made when other 
things are the same, or they amount to nothing. 

If then the capital will of necessity be increased, the next enquiry is, will 
the cost of workin:^ be diminished? The cost of working will depend on 
the first cost of the engines; for though, in the first instance, they may be 
charged to capital, afterwards they will have to be charged to current ex- 
pences. It will also depend on the repairs of the engines, the consumption 
of coke, and the maintenance of way ; and on other matters which are in 
nowise connected with the gauge. 

As it reiranis the cost of the enorlnes, it will be greater on the wide gauge; 
as \i resp«cis the repairs of the eiiirines, should ii prove in Aivor of" the wide 
gauge, it can only be in a small degree. For the repairs of locomotives 
on lines where passengers are carried at great velocitiest have been found . 
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td h^ mcnxt^d chiefly on the wheels and axles, tubes and fire boxes, which 
cannot be affected by the gauge, excepting that if the wheels and axles be 
made larger, the repairs will be increased. And, at all events, the commort 
repairs of a larger machine, necessarily so, in consequ0|ce of the larger 
way, but not necessarily so in consequence of any greater traffic, it is pro- 
bable,^ will counterbalance any saving that might be effected m the repairs 
of the smaller gearing, m consequence of ha^'ing more room to arrange it; 
Besides,' a great portion of the repairs of loco^lotives is not for common wear 
and tear, but is on accourft of accidents.- And in proportion as the machine 
is made larger and more expensive, so will the cost of repairs consequent 
on accidents be increased^ 

The maintenance of way will of course be fully as great on a wider 
way, and with heavier enginesr, as on a narrower way, with lighter engines ; 
for perhaps it would not be advancing too much to say, that the engines 
and tenders do more harm to the superstructure of railways than all the 
rest of the traffic put together; excepting perhaps loads of long timber. 

And, lastly, if the consumption of coke is to be reduced on the wider 
gauge, it can only be by the friction bein^ diminished, or by what has been 
called the mechanical advantage of larg#wheels. 

It would have been highly desirable if, before using this as an argument^ 
the Irish Commissioners had clearlv determined that there was an advan- 
tage in larger wheels. For there are some experiments and several reasons 
for doubting that any such advantage will be derived from incieasing the 
size of wheei. As it regards the friction of attrition, or that caused by the 
Tubbing of the axles, it may be supposed to remain constant, however the 
wheel be enlarged ; if it be allowed that with an enlarged diameter of wheel, 
and especially when attached to a longer axle, there must be a correspond- 
ing enlargement of journal; and in practice 1 think this wou^d be the case. 
And as regards the friction of rolling, it is not likely to be diminished by 
increasing th,e size of. the wheel, for the rolling friction on rails is very 
different from the rolling friction on common roads, where obstacles are 
met with that have to be surmounted by raising the vehicle over them^ 
Small wheels on turnpike roads have been found to create much more resis- 
tance. But on a railway, unless the wheels be very small, the obstricles 
to motion from causes of this nature niusc be nearly imperceptible. And 
there is another species of rolling friction, caused by the grinding of the 
flanges of tho wheels against the rails, which will be more felt in large 
wheels than in small wheels, and especially round curves. 

But to arrive at something more definite on this subject* I will give the 
result of some experiments made on your line on the 20th September. 

A large train, consisting of 9 carriages, 1 six-wheeled waggon, and 11 
trucks, laden with iron and stone, was got into motion up and down along 
and perfectly straight inclination of 4 feet per mile. The experiment was 
first made upon the whole train, which gave a result of6.22lbs. per ton 
friction. 

The experiment was then made so as to ascertain the friction of the 
trucks and the carriages separately* one tt^ick only being left atfache<l to 
the carriages, and the result obtained was a friction of 6 61bs. per tou for 
the trucks and waggons, which weighed together 79 tons 8 cwt. ; and a 
friction of S.lSlbs. per ton on the carriages and one truck alone, which 
weighed in the aggregate 74 tons 12 cwt. 

On the 36th September, I took 5 waggons on the Manchester and Bolton 
railway, each laden with 3^- tons of iron, and experimented in the same way 
upon them, by getting them into motion, and noting the velocity and the? 

35 
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distance run, from which the friction was determined to be 6.31bs^ per tos*- 
The plane on which this experiment was made was terminated at eabh 
end by curves, one of 111 ch.ims radius, the other of 67 chains radius. In 
the experiment uppthe plane the distance run was i'950 feet, the waggone 
havmg run 330 feet into the curve of 1 1 1 chains radius before they stopped. 
In the experiment down the plane the distance run was 3825 feet, 1980 
feet of which was in the curve of 72 chains radius in which the waggons 
stopped. The same train of six waggons was then brought to an inclina-' 
tion where grarity aJonc was sufficient to get it into motion. This portionr 
of the line had previously been divided by stakes into lengths of lOO feet, 
and the rails opposite each stake accurately levelled. 

From the starting point to the ninth stake the line was straight, but at 
this point a curve of 42 chains radius commenced, and extended beyond the* 
point where the waggons came to rest. 

The result of this experiment, repeated twice, gave a friction of 7 32lb8. 
per ton; but it should also be observed that besides passing for 1300 feet 
along a curve of about -J^a mile radius, the whole distance run being about 
2200 feet, the train had to pass through three shunts before coming torest^ 
which will probably account for the friction being higher than in the pre- 
vious experiments. 

This line, as well as the Great Western, has continuous bearings of 
wood. Though for a short distance in the curves in all the experiments 
on the Manchester and Bolton railway, the motion was continued on con- 
tinuous bearings of stone. The Manchester and Bolton line has a heavier 
rail of (SSlbs. per yard). — And in the Great Western experimenis, 3 of the 
carriages and 1 waggon had 6 wheels each, which have rather more friction 
than those of 4 wheels; but in such a large and heavy train, no great dif<i^ 
ference could be caused by this. 

The whole of the wheels in the Great Western experiments were 4 feet 
in diameter, the journals 2 11-16 inches in diameter. In the experiments 
on the Manchester and Bolton railway the wheels were of 3 feet diameter, 
and the journals of 2 inches diameter : and 4 feet : 3 feet : : 21M6 inches : 
21-16 or 2 inches nearly. But supposing that neither the foregoing expe- 
riments nor reasonings are to be decisive as to the mechanical advantage 
of increasing the size of the wheels, and I do not mean to say that they are, 
for to determine the question clearly the experiments should perhaps be 
made on the same road ; yet still as a general question there will be several 
drawbacks on the theoretical advantage of the larger wheel, such as the' 
greater resistance on curves with the wider way ; more rubbing of the 
flanges against the rails, not only in consequence of the larger wheel, but 
of the "greater breadth of way ; for I think it is probable that friction would 
be reduced to a minimum by concenirating the whole momentum of one 
rail, and that friction will be increased in some train degree, as the distance 
between the wheels, or as the width of way is enlarged. 

The next inquiry respecting the gauge is as to the matter of safety. If 
the gauge is to be altered on this account, it should only be because of a 
want of safety in the present gauge. If A be safe, there cannot be the 
smallest advantage in making B safer. 

Now the question is, is the narrower gauge safe ? It might have been 
reasoned a priori that the width between the railway wheels being equal 
to those of lurnpike-road carriages , and from the very great weight of rail- 
way wheels and the under carriages, the centre of gravity being in all cases 
mucii lower on a railway coach than on a stage coach ; and the railway 
itself being infinitely more smooth and perfect than the commoa road ; thai 
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though the yelocities are much greater, yet still there is no danger of over- 
turning. And the fact is, I have never heard of a case of overturning, or 
of any accident that I should attribute to the narrowness of base, occurring. 
And from what experience I have had on railways, I believe it would be 
a most difficult matter to overturn the carriages upon thein, with the present 
gauge, even if the object was purposely to do so, and an experiment should 
be made for the purpose. But having heard it urged, that there was 
greater safety on the wider base, which may be granted, but which amounts 
to httle if there is quite enough of safety on the narrower base ; and beiiag 
unable to call to mind a single instance of an accident or overturning in 
<;onsequence of a narrower base, I addressed a letter to Mr Booth, the 
Treasurer of the Liverpool and Manchester Railway on the subject, to 
know if he had ever known an accident that could be attributed to the 
narrowness of base ; I also wrote a similar letter to Mr. Smith, Engineer 
on the Leeds and Selby Railway, and I received the following replies: — 

'* Liverpool and Manchester Railway ^ Lime-street Station, 

■2\st Sept. 183a 

" Sir, — I have to acknowledge the favor of your communication of the 
" 19th, inquiring whether or not, in my experience, there is any want of 
"safety in the present gauge, 4 feet 8 J inches, as tp the chance of overturn- 
**ing ; and also if I have known any case of overturning in consequence of 
*' narrowness of base, or am aware of any accidents having occurred,which 
** I would ascribe to the the narrowness of the 4 feet 8J inches base. 

"In reply, I beg leave to inform you, that in my opinion there is not any 
" want of safety in the 4 feet 8J inch gauge, and I am not aware of any 
** accidents having occured that I should ascribe to the 4 feet 8-J- inch 
" gauge. The only case of overturning which I recollect occurred some 
^* years ago, when, owing to the breaking of an axle, the engine (which 
'*had only foiir wheels,) quitted the rails, and drew several of the carriages 
*' over the embankment, near Bury-Iane. 

" Whether in such a case a broader base would have prevented the 
" carriages overturning, I will not pretend to say ; it might depend on the 
** relative height of the carriages, and other circumstanees. 

*' lam, Sir, &c., 

(Signed) " Henry Booth. 

*• John Hawkshaw, Esq.** 

Leeds, 2lst Sept., 1838. 
" Dear Sir, — In reply to yours of the 19th inst., we have had but one 
♦'accident (during the experience of four years) that was not occasioned 
** either by tongues being wrong or some obstacles in the way. The one 
*' excepted, was caused by the repairers raising some wood sleepers too 
** much at once on a new-made embankment. I do not consider there is 
*' any want of safety in the gauge, (4 feet 8^ inches,) nor do I know of any 
" accident or overturning which can be attributed to that gauge. 

" I am, <iear Sir, yours, &c., 
(Signed) '* Geo. Smith, R. E., 

" Leeds and Selby Railway. 
"John Hawkshaw, Esq." 

Besides there is no difficulty in lowering the centre of gravity on the 
present gauge very considerably, were such a thing desirable or called 
for. For by making the coaches omnibus lashioni the passengers in each 
coach could be made to sit a foot lower than at present. That this ia not 
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done goe« a great way to prove that it is unDeceasary. Or by keeping 
the centre of gravity as it is, it is quite easy and practicable with the pre- 
sent gauge to increase the aize of the wheels from 3 feet to 3 feet 6 
inches, or larger, if any thing was to be gained by it. 

Having gone into question of gauge abstractedly from what has been 
done upon your line in connection with it, and debiting the system of a 
7 feet rail with such an increase of cost only as appears to me to be absa- 
lutely consequent on its adoption, I feel compelled to come* to the conclu- 
sion, that there are no advantages to be obtained by adopting it, at all 
commensurate with the evils that will be consequent on the deviation ; 
and for the reasons which follow, it is not desirable in my opinion to pro- 
ceed wi)h it, unless you were already committed to it in a pecuniary sense, 
to an amount that will outweigh all the objections to it, but which will bo 
seen hereafter. 

The additional reasons for not proceeding with it are these : — first, con- 
sidering the great cost and the comparatively small profits of railway 
lines generally on the smallest dimensions, and the great difficulty there 
is, and the corresponding increase of outlay that is incurred, in obtaining 
curves of sufficiently large radius to be workable at the present narrower 
gauge ; I cannot conceive that there is a single practical man in England 
who could recommend the 7 feet gauge as a general system for this 
country. 

If unfit as a general system for the whole country, it will be unfit as a 
partial system for a portion of it ; unless that system is of necessity to be 
very much confined ; its ramifications into other districts impossible fiom 
natural barriers, such as seas, or lakes ; and the nature of the country, 
such as to undulations, that the cost of obtaining curves of larger radius 
will be trifling. 

Even admitting that the latter condition is true of your line, and that 
from its general flatness curves can easily be obtained of large radius, yet 
this cannot be predicated of the whole of the branches and extensions to 
which you will have to look for collateral and extended traffic, And 
even if it could, still the system is unquestionably more expensive to some 
degree, and though you with your large traffic might not be totally crushed 
by it, it has yet to be seen what the effect will be on smaller and less 
favourable Ijnes; which, to get into yours, will be compelled to adcipt 
similar dimensions, and involving of course similar expenses. At the 
same time, the prosperity of your line will be affected in no small degree 
by the prosperity of the tributaries to it; and. in fact, a probable r«*sult of 
doing things on such a great scale will be to drive traffic, which otherwise 
would come upon you, in some other direction. For in railway lines ge- 
nerally, in the same country, there will come tp be a mutual dependence 
one upon another. And surely it must be rather an untenable doctrine to 
hold, that the gauge of each line is to be determined only b)' reference to 
its curves and gradients, for by such a rule it would follow that no two 
lines could be alike. 

Finally, it may Be said of railway lines, that they will not bear any 
additional expense. It may perhaps be said of every railway formed in 
this kingdom, that if ihe company had to begin again, their object would 
be to economise, and to diminish their first outlay, not to increase it ; or if 
there he a railway companjs and such are rare cases, that has already 
devoted its attention to the utmost in keeping down the expenditure in the 
first instance, that railway company would not do otherwise if it had to 
begin again ; and that railway company will feel that for the course that 
)ias been pursued there is every cause for congratulation. 
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I could nol advise jou to take the London and Birmingham as youv 
modeiy and feel satisfied if you ex(feed them as to cost in only a few par- 
ticulars ; their line was necessarily through a country very different, and 
far more expensive than yours ; and their line is in a position in which, if 
a great expenditure is to be repaid any where in this country, it will be tp 
them. For I jcapnot conceive that your line that ( am acquainted with can 
expect an equal amount of thorough traffic ; for into their line a great per- 
tioDof the north of England, and a still larger portion of Scotland, besides 
the great manufacturing and commercial districts of Birmingham, Man-> 
Chester, and Liverpool, jnustpf necessity converge before arriving at the 
Metropolis. 

Still, though I do not see that the aggregate of your traffic can ever be 
expected to equal that of the London and Birmingham ; yet, considering 
the mucA more favorable country through which your railway passes, and 
that the traffic upon it wdl be unquestionably very large, I think your line 
presented equally as good features for investment, and perhaps may do so 
still ; it will depend, in my view, upon the course you pursue. 

That course as far as my opinioii goes, is not to go forward on your pre- 
sent system. Knowing that railways hitherto, and on the smaller scale, 
have been found greatly expensive, so much so, as scarcely in ar*y case to 
leave an ample dividend, whon the great risk of such investments is consi* 
dered, I cannot advise .you lo proceed on a plan which, iri all human proba-r 
bility, will piaterially diminish that dividend. 

It canqot be necessary for the attainment of safety, when in the present 
gauge their is no danger^ x 

Itcaimot be required for the attainment of high velocities, because on 
the narrower gauge velocities can be attained with perfect safety, greater 
than could be maintained by any railway company in England perhaps, 
19^ithout absqlijte ruin to themselves in a pecuniary sense. 

The Liverpool and Manchester Railway, by increasing their speed 
from 20 to 26 miles per hour, have increased their locomotive expenses 
about 15 per cent. Much higher velocities than this are attained, and 
with perfect safely, on the narrower gauge; but there is no company that 
CQuld beajr the increased expense of maintaining such velocities constantly, 
pr if thejre be, it will be found to be that company which has expended the 
least in the first instance. For example ; the Grand Junction would feel 
the ejects of increased expenditure to maintain a very high velocity, less 
than would the London and Birmingham ; not that their gradients are 
better, they are worse ; but simply because their first outlay is much less, 
.aqd therefore their annual expenses might be much increased, and still 
leave as large a revenue : in short, for very much the same reason that 
21s. for carrying a passenger 97^ miles on their line, will probably pay 
them quite as well as 303. will pay the London and Birmingbacn company 
for carrying a passenger 1 1 1 miles on their Une. 

But in advising you not to proceed in constructing your line on the 
larger scale, it is necessary to take a review of the copsequences. 

You are, to a certain extent, committed to it in a pecuniary sense. This 
amount can be ascertained and contrasted with the saying tp be effected 
by contracting the dimen^ions^ if there be a saving ; if there be no saving 
as to first cost, in making the alteration, yet as I believe there would be a 
material saying in the expenses afterwards, and othef advantages of greater 
magnitude still, such as the avoiding the introduction of an expensive sys* 
Jeo) ipto districts which can ill afford it, the consecjuqnt re action froiQ 
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which would be felt by your own line, I feel bouud to recommend you to 
make the alteration. 

That which will go to the debit of making the alteration will be as fol- 
lows : 
22 Miles of road to be taken up and re-laid, the same 

materials bemg used, j&l,50O per mile J^3,000 

14 Locomotives & tenders received (adapted 

for wide gauge) £1980 each £27,720 

7 Engines and tenders, constructing, say 

same price 13,860 

42 First class carnages at jG544 22,848 

40 Second-class carriages «.t £Z5l 14,040 

118 Trucks and waggons at X106 12,508 

90,976 

£123,976 
On the rails, I do not consider there would be any loss, for though I 

think them too light, yet they will be much less objectionable in this 

respect on the narrower way. 

That which will go to the credit of making the alteration will be as fol« 

lows : — 

£J000 per mile to be saved on 100 miles of permanent 

way yet to be laid £100,000 

£400 each less upon 60 engines and tenders yet to be 

obtained to make full stock .... 24,000 

£200 per mile less on earthwork, &c., yet to be com- 
pleted, say 60 miles 12,000 

Say W per cent, on tunnelling yet to be done, by the 
narrower gauge, requiring 4 feet less width, say 2000 
yards at £ 10 . 20,000 
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It is useless to push this inquiry further. It is clear that even consider- 
ing the question as if your present stock of engines, carriages, &c. would 
be valueless, if you alter the gauge ; and contrasting this loss with the 
saving that would be effected by adopting the narrower gauge, supposing 
that in prosecuting the 7 feet gauge you were ouly in future to do that 
which is barely necessary, still, taking such a view of it, the advantage in 
a pecuniary sense is decidedly in favour of an alteration of the gauge. 

But if the comparison were made on the supposition that in carrying 
out your system as to gauge, you were to continue the large dimensions 
you have begun with, the pecuniary advantages in favour of reducing the 
gauge would be very much greater. 

Further, there fs no necessity for considering all your present stock of 
engines and carriages as valueless : for supposing you should decide upon 
altering the gauge, it could be done as follows. 

It would be necessary in the first place to curtail the dimensions of all 
the works yet remaining to be done, and to proceed with, taking up one of 
the lines between London and Maidenhead, and to relay it to the narrower 
gauge. In the mean time your present traffic in passengers could be car- 
ried on very well on one line/ On the Railway between Antwerp and 
Brussels, greater numbers are carried on a single line of way. This 
would of course afford employment for your present stock of engines and 
carriages for probably a year and a half, and would therefore go to dimin- 
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ish the tacrifice that ultimately would have to be made ; that sacrifice 
would be still further diminished, by the value of such part of the carri- 
ages, trucks, and engines, as could be applied in the construction of others 
for the narrower gauge. 

Of course the traffic would have to be transferred to the line of nar- 
rower gauge before the second seven feet way between London and 
Maidenhead could be taken up; it might then be relaid to the narrower 
gauge, and could be got ready by the time that an extended portion of 
your line should be prepared for opening. 

Having come to a cc/hclusion that so great an increase of gauge as to 
1 feet is to be avoided ; the question will arise, is 4 feet 8i inch exactly 
the thing 1 No one, perhaps, will pretend to say that it is so precisely, or 
that an inch or two in addition couhl make much difierence as to cost. 
Of course the objections to increasing the width of way, on tire score of 
expense, become less as the increase to be made is diminished ; the main , 
reason in my view for abiding by the 4 feet 8^ inch gauge in this country 
is, that it has been greatly adopted, and that there are no very substantial 
grounds for altering it. I have never heard any one, whose opinion I 
should esteem of great value from their experience of the working of 
locomotives on railways, wish for more than a few inches of additional 
width, five or six inched at the utmost; and even as to this increase, just 
in proportion as the parties had had much to do with the working of the 
locomotives on railways, so in the san>e proportion did they esteem even 
it to be of minor importance. 

Perhaps, if railways were just commencing in this country, an addi- 
tion of a few inches, five or six inches at the most, might be made ; but 
- the advantage to be gained by making it now, in my opinion, would in no 
manner compensate the evil that will arise from a variety of gauges in 
the same country. 

Impressed with the importance of having other opinions on this sub- 
ject than my own, I addressed a letter to two of the largest manufacturers 
of locomotives in this country, requesting from them to know what in 
their opinion were the practical disadvantages of the 4 feet 8^^ inches 
gauge as affecting the manufacturer. 

The opinions of both these parties in my view are peculiarly valuable, 
for they were not only amongst the earliest locomotive manufacturers, 
but have also had much more experience as to the working of their en- 
gines on railways than any other manufacturers I know ; and without this 
latter kind of experience, manufacturers are, to a certain extent, only 
theorists, as to the question in hand. 

Their answers are below. 

** Liverpool, Sept. 29th, 1838. 

'* Dear Sir, — In reply to your letter of the 27th inst. referring to the 
question of the right gauge, which at this time is so much agitated, 

" I beg to state that though we do not {abour absolutely under great 
difficulties, in consequence of the want of breadth, yet there is no doubt 
an addition to the y)resent width (4 feet 8^ in.) of a few inches would 
ena^^le us to make a more perfect engine. The addition of 6 inches 
would be ample, and 1 consider any thing beyond that would tend to in- 
crease the difficulties beyond what we now experience, rather than other- 
wise. "Yours truly, 

(Signed) •' Edward Bury. 

John Hawkshaw, Esq." 
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'* London, Oct. 1, tS^j 

•* Mr. Jolin Hawkshaw. 

' Sm. — The extent of inconvenience we experienae in the construo*' 
tioh of locomotive engines of moderate power (say 14 inch cylinders (for 
a g lUge of 4 feet 8_^ inches, is very small indeed. In our early engineer 
an additional width of 3 or 4 inches would have facilitated the arrange, 
meiit of the working gear and eccentrics; bui this has since been simplif 
fied, and our latest arrangement of those parts leave scarcely this small 
increase of width to be wished for. 

*' The construction of engines for Russia (or A six feci gauge, leads us 
to believe that a considerable increase of expense is attendant upon in- 
creased width ; more especially if the power of the engine is ck)nsidered 
fo bear any relation to the width of the gauge. If the power or dimen- 
sions of the engine be kept the same, the additional expense consequent 
upon increase of gauge will not be \ery considerable. 

*' We aire, Sir, &c« 
(Signedf). "Robert Stephenson & Co." 

With respect to Mr. Bury, it may fee observed, that if any manufacturer 
in England has felt inconvenience from the 4 feet b-^ inch guage, he must 
have done so ; for, from the peculiar construction of his engines^ it is a 
principle with him to use inside bearings only, which necessarily leave \es^ 
room for the working gear than when outside bearings are used. 

BRIDGE AT MAIDENHEAD. 

I have carefully inspected thid bridge, and find that at the crown of the' 
eastern arch, and for 12 or 14 feet on each side of it, there is a separation 
betvreen the first, second, and third rings of whole bricks, coimting from 
the sof^ of the arch ; these separations generally are about half an inch 
wide, and extend three or four yards each way from the cro^n of the 
arch : the disfocation appears to be less tt^wards the interior, for on mak- 
ing a hole quite through the brickwork in the centre eif the arch, it was 
found that there was a separation only between the second and thiM ring 
of whole bricks, but this separation itas about an inch in width. 

There is nothing any Where that I could perceive like crushing^ of the 
bricks, or dislocation in direction of the thrust. 

I think it probable, therefore, that if a few iron bolts were put through 
the arch, so as to prevent any further sieparaiion, and the crown of the 
arch loaded with additional weight, that the bridge might stand, and per-* 
baps be quite strong enou^ for any thitig that ever may be required of it. 
But I cddnot say that I should advise such an experinient to be made on 
such a structure* especially as putting its stability beyond all question 
will not be a very serious matter. 

1 should recommend, therefore, that from 25 to 30 feet of the crown of 
the eastern arch be taken out, (the precise quantity will be seen «s the 
arch is opened,) and replaced with stone, the facing of the elevation may 
still be of brick, so as not to destroy the appearance of the bridge. The 
stone will give greater weight to the crown of the arch, which I think is 
wanted ; and I should also recommend an additional weight to be placed 
on the crown of the western arch : a couple of courses of 8 or 9 inch 
landings would do ; for I find difficulty in accounting for the appeurailees 
presented, otherwise than on the supposition, that the haunches of the 
arches have had more than their full share of load ; and at all events, I 
am of opinion that some additional weight on the crown of both arches 
irill be of service, and will add to the general stability of the structure. 

(To he continued.) 
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Genesee Valley Canal — Report of the Canal Board* 

Continued ft om page S255. 

It is not perceived that the proposed substitution of composite for uioM 
locks will materially *' impair the usefulness" of the canal. The transit of 
boats in either case will be equally cheap and expeditious, and the neces- 
sary annuul repairs can be made with equal facility. At the end of the 
twelve years, when the timber portion of the lock is to be replaced, the work 
can be completed in a short time, and before the opening of navigation in 
the spring. It may possibly occur, however, that during the latter period 
of the existence of a wooden chamber, repairs would be more frequent, 
and at times might occasion some interruption to the navigation — and it 
may be proper also to add, that the expense of replacing the timber from 
time to time will gradually increase with the gradual advance in the price 
of lumber. 

It is doubtless desirable that all our public works should be constructed 
in a manner as solid and durable as may be consistent with the perma- 
nent interests of the State ; but upon a canal so costly, in proportion to its 
immediate revenues, as the present, it is more desirable to exercise a 
judicious economy, which will accomplish all the public objects sought by 
the completion of the work, without burthening the Treasury with a great 
and unnecessary outlay in the first instance. The fiscal interests of the 
State may be promoted by sustaining hereafter some additional expense 
in maintaining the present canal, rather than to incur an immediate and 
certain loss of capital, with its consequent loss of interest, by expending 
more money in constructing the work in the first instance, than the 
exigencies of the trade will require. 

By a farther examination of the particulars of the work in question, the 
Board have perceived that the plan originally recommended by the Chief 
Engineer, for crossing the Genesee river at Mount Morris, has been m|i. 
terially varied. By that plan it was prpposed to pass boats through the 
mill-'pond above the dam, which affords a deep and safe navigation, and 
capable of being adapted wiih little expense to the purposes of the canal. 
The Engineer was directed, however, during the last season to scuttle the 
damand build an aqueduct over the river, at an elevation of 22 feet above 
its surface. The estimated cost of the aqueduct, exclusive of the damages 
for scuttling the dam, is $122,660* 

One of the reasons assigned for building the aqpjeduct, was the appre- 
hension that the freshets of the river might occasionally render the mill- 
pond impassable for boats. But the interruption which would thus be 
experienced in passing the river could only be temporary, and would not 
exceed five or six days in a year — and any apprehension in this respect 
are fully counterbalanced by the danger that the aqueduct may be swept 
away by some of the heavy inundations to which it would be subject. 
The breaking up of the Genesee river, carrying with it large masses of 
ice, must be attended with h.-izard, but when burthened, as it frequently is, 
with floating trees and drift wood, it would greatly endanger any structureT 
which should impede its course ; and it need hardly be stated, that the 
destruction of the aqueduct would occasion much more serious interrup- 
tion to the trade of the canal, than would ever be realized from all the 
embarrassments which can be anticipated in passing through the pond. 

It should however, be observed, that if the aqueduct could be main- 
tained, it would furnish a more perfect and convenient navigation than tc 
cross in a pond above the dam; and it would also diiCQiinftQ>\.\.V!A^^xiia& 
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from the hydraulic power now drawing its water from the pond. But the 
Board entertaining doubts of the security of the aqueduct, and considering 
the diff('rencc in expense and other circumstances, they recommend the 
abandonment of the aqueduct. 

In proposing those changes in the plan of constructing this canal, it 
ghould, however, be stated, thnt it has now become somewhat difficult ta 
carry them into execution. The 10 stone locks between Rochester and 
Mount Morris, us is above stated, are so far completed that they cannot 
now be changed with advanta^^e. Of the remaining 104 locks, 78 arc 
already under contract — ^but it is believed that not much progress has 
been made in their construction. The aqueduct at Mount Morris has- 
also been put under contract, and some expense has been incurred in pre- 
paring the foundations of the pier. 

The hope is, however, entertained that if authority shall be promptly 
given by the Legislature to settle with the contractors, it may be accom- 
plished upon reasonable terras. Important savings may therefore yet be 
made, by changing the plan in the particulars above suggested. But the 
work is now in rapid progress, and whatever changes are to be made 
should be commenced immediately, So pressing, in the opinion of the 
Board, is the exigency of the case, that they have felt bound to lose na 
time in communicating the facts to the Legislature; and they have there- 
fore answered the resolution of the Assembly, without waiting to investi- 
gate more minutely those particular details of the work, which might have 
enabled them to state whether any other alterations than those above sug- 
gested could be made in the plan of the canal, which would " lessen its 
cost without impairing its usefulness." 
All of which is respectfully submitted. 

Samuel B. Rugoles, 
W. C. BoucK, 
Jonas Earll, Jun'r* 
Bates Cooke, 
Jacob Haigiit^ 

O. L. HoLLEYy 

J. G. Spencer. 
Albany, April 15, 1839. 



Chemical and Optical Discovery. — At the last sitting of the Academy 
of Sciences, M. Arago announced one of the most important discoveries 
in the fine arts that have distinguished the present century, the author of 
which has already acquired universal reputation by his miraculous diora- 
ma — M. Daguerre. It is well known that certain chemical substances, 
such as chloride of silver, have the property of changing their color by the 
mere contact of light ; and it is by a combination of this nature that M% 
Daguerre has succeeded in fixing upon paper prepared with it the rays 
that are directed on the table of the camera obscura, and rendering the 
optical tableau permanent. The exact representation of whatever objects 
this instrument is directed to is, as every body is aware, thrown dowa 
with vivid colors upon the white prepared to receive them, and the rays of 
liofht that are thus reflected have the power of acting in the way above 
alluded on chloride of silver, or certain preparations of it. In this manner 
an exact representation of light and shade of whatever object may be 
wished to be viewed, is obtained with the precise accuracy of nature herself^ 
and it is stated to have all the softness of a fine aquatint engraving. M. 
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13aguerre had made this discovery some jears ago, but he had not succee- 
ded in making the alteration of color permanent on the chemical substance. 
This main desideratum he has now accomplished, and in this manner has 
been able, among other instances, to make a permanent chemical repre- 
sentation of the Louvre, taken from the Pont des Arts. M. Arago, in 
commenting upon this most extraordinary discovery, observed, that a 
patent would be by no means able to preserve the rights of the discoverer 
suflSciently to reward him for his efforts; and he therefore urged the pro- 
priety of an application being made to the legislature for a grant of public/ 
money as a recompense. M. Biot, on the same occasion, compared M« 
Daguerre's discovery to the retina of the eye, the objects being represented 
t)n one and the other surface with almost equal accuracy. 

What is the secret of the invention 1 What is the substance endowe'd 
with such astonishing sensibility to the rays of lights that it not only pene- 
trates itself with them, but preserves their impression ; performs at once 
the function of the eye and of the optic nerve — the material instrument of 
sensation, and the sensation itself. In good sooth we know nothing about 
it. Figure to yourself, says a Parisian contemporary, a mirror which, 
after having received your image, gives you back your portrait, indelible 
as^a picture, and a much more exact resemblance. Such is the miracle 
invented by M. Daguerre. His pictures do not produce color, but only 
outline, the lights and shadows of the model. They are not paintings, 
they are drawings: but drawings pushed to a degree of perfection that art 
never can reach. 

One has heard of writing by steam, but drawinghy sunshine (or moon- 
shine) is a novelty for which the world is indebted to M. Daguerre, of 
Paris, the diorama painter. M. Arago and M. Biot, who have made 
reports to the Academy of Sciences of the eflects of M. Daguerre's dis- 
covery, have given up all attempts to define its causes. The com- 
plaisance of the inventor has permitted us to see these chefs d^auvre, where 
nature has delineated herself. At every picture placed before our eyes 
we were in admiration. What perfection of outline — what effects of 
ehiaro oscura — what delicacy — what finish ! But how can we be assured 
that this is not the work of a clever draughtsman 1 As a sufficient answer, 
M. Dague rre puts a magnifying glass in our hand. W^e then see the 
minutest folds of drapery, the lines of a landscape, invisible to the naked 
eye. In the mass of buildings, accessories of all kinds, imperceptible 
accidents, of which the view of Paris from the Pont des Arts is composed, 
we distinguish the smallest details, we count the stones of the pavement, 
we see the moisture produced by rain, we read the sign of a shop. Every 
thread of the luminous tissue has passed from the object to the surface 
retaining it. The impression of the image takes place with greater or less 
rapidity, according to the intensity of the light; it is produced quicker at 
noon than in the morning or evening, in a summer than in a winter. M. 
Daguerre has hitherto made his experiments only in Paris; and in the 
most favorable circumstances they have always been too slow to obtain 
complete results, except on still or inanimate nature. Motion escapes 
himj or leaves only vague and uncertain traces. It may be presumed that 
the sun of Africa would give him instantaneous images of natural objects 
in full life and action. — I'aris Constitutional, 



Railroads — Many persons have a dread of travelling on Railroads, and 
, {q steam boatf , being impressed with the idea that they will be dashed to 
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atoms against the earth, by running off the track, or be blown 'sky high,' 
bj the explosion of a boiler. Scarcely any fear could have less foundation 
in rea8on. These are the safest of all modes of travelling; and consider- 
ing the vast multitude that are conveyed through the land, the small 
number of accidents is wonderful. We have no general report of deaths 
on Railroads in this country, but returns from ten Railroads in England, 
show more than forty millions of passengers have been carried in seven 
years, and that of that number and in that period of time, only ten persons 
were killed by accidents, and but four of these were passengers. 
•) We think it ti great error in public prints to record every little accident 
)which occurs in steam travelling. For the purpose of ** getting up* exciting 
liews, the most trifling incident is ushered forth with some marvellous 
''caption, and embellished, magnified, and exaggerated to some dreadful 
- occurrence, and we are thus shocked with * narrow escapes,' * serious 
accidents,' * shocking calamities/ and ' dreadful loss of life.' Such alarm- 
ing phrases and amplified accounts tend to impress the timid and un- 
thinking with the most painful dread, and through the whole course of a 
journey they suffer intense misery. It is time the public journals had 
reformed this practice — for they are inflicting, by these aggravated details, 
a heavy amount of misery on travellers. There is scarcely any other 
mode of conveyance upon main routes than by steam, and it is wanton 
cruelty to fill the hearts of such multitudes, who are forced to adopt such 
conveyance with u necessary fears. — Delaware State Jour. 

Action for Damage by the Railroad. — A. case of general interest so far 
as it involves the general question of liability of the corporation for damage 
sustained on their road, or through the negligence of their agents, was 
tried last week in the Baltimore county court. It was a suit brought by 
Philip Uhler, against the Baltimore and Ohio Railroad Company, for 
damages in consequence of injury done to the plaiutifs wife, who, in 
crossing Howard street in September, 1837, was struck down by an empty 
railroad car, brought there for the purpose of being loaded, and so much 
injured thereby as to result finally in her death, — The damage was laid 
at $20,000. The injury, it appeared, was the result of an accident, 
whichj not being hkely to be forseen, was hardly to be guarded against. 
And so far as may be learned from a report of the testimony, the unfortu-^ 
nate collision which resulted in such fatal injury to the wife of the plaintiff, 
did not occur through any direct agency or remissness of duty on the 
part of the Railroad Company or its agents. 

The car had been placed in a position on the Howard street Railroad 
and there secured. It was removed thence a small distance by persons 
not in the employ of the Company, for the purpose of greater facility in 
loading:. The removal brought it upon the verge of an inclined plane; and 
the oar unexpectedly and insensibly, as it wfere, acquired an impetus, that 
put it beyond the control of those who had effectd the removal, and carried 
it with a rapid motion into the plane at the intersection of Howard and 
Lexington streets, where the deceased was passing at the instant, and 
where the injury was done. From these and other " mitigating" circnm- 
Stances in the case, the jury gave a verdict of $500 for the plaintiff.r— 
Baltimore paper. 

The Brunswitk and Florida Railroad, — ^The first meeting of the Stock 
holders of this company upon the 6th inst, was numerously attended at 
Thoroasvllle. About two hundred were present, repr^ntiog stock to tho 
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amount of a half million of dollars. The first instalment of five per cent, 
was paid up with great spirit, and much urgency that the work should 
immediately proceed to its accomplishment, of the great imporiance and 
success of which, no one could entertain a doubt. Of i he amount of stock 
not-represented, many of the holders had not received notice of the meetng, 
and others, of the western counties, were at such distances that they could 
not attend. The collection of their assessments is now going on, and we 
shall soon be able to announee its complete payment. Ttie election of the 
officers of the Company is such as to give the public still further confiHence 
in the good conduct and speedy completion of this great work. Their 
names are as follows : ' . 

Thomas Butler King, of Brunswick, President. 

General James Hamilton, of S. C. 

General Jones, of Stewart Co. 

Colonel Jones, of Lowndes Co. ( n* 

Rev. Mr. James, of Lee Co. ^Utrectors. 

Col. T. E. Blackshear, of Lee Co. 
Duncan Ray, Esq. of Lee Co. 

T. J. Johnson, of Thomas Co. Treasurer, 

A. L. King, of Brunswick, Secretary, 

MoNcuRE Robinson, of Philadelphia, Chief Engineer. 

William Parker, of Boston, Principal Assistant Engineer. 



New York and JSrie Railroad. 

At a meeting of citizens held pursuant to public notice, at the Merchants 
Exchange, on Tuesday, the 16th April, W. W. Todd was appointed 
President, and James Lee, Secretary. 

The following resolutions were unanimously passed : — 

Resolved, That the New York and Erie Railroad, which will connect 
the commerce of the Great West with that of the City of New York, is 
calculated to foster the best interests of our citizens, and to develope the 
resources of thisCommercial Emporium, — while it will augment the wealth 
and power of this State. 

Resolved, That the Company to whom has been committed this great 
Enterprise, having signified that they cannot, with their own means, carry 
forward to completion, this work with such rapidity as its importance 
demands, — and that they are ready to surrender their charter upon just 
and equitable terms, whenever the State shall assume the construction of 
this Railroad : — Therefore 

Resolved, That the unrivalled extent of the work, stretching from the 
Atlantic to the Western frontier, and yet lying wholly within the limits of 
this State — the magnitude of its commercial capabilities — the rapid trans- 
mission of the public mail, and of the military forces and munitions of the 
republic, and the strength which it adds to the bonds of the Union, — 
entitle this work to be considered as of such vast importance as to be 
adopted by the State, and to be carried onward witn the utmost speed. 

Resolved, That the delay in constructing this work — is to be fairly 
estimated at an annual loss in money, of millions of dollars to this commu- 
nity and the southern tier of counties, — and that the completion of sue-, 
ceseful rival enterprizes, which are promoted by our supineness, is danger- 
ous to our trade and commerce — and requires the immediate action of all 
hy whom the pre-*eixunence of our commercial position is justly valued. 
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ho longer, but for a few moments will, with our readers, accompany the 
train with which it has now started. 

The dashing at full steam speed into the small black orifices of the tun- 
nel — the midnight darkness that prevails there— the flashes of light that 
occasioiially denote th;^<£b air shafts, the sudden return to the joyous sun- 
shine of the world — the figures of the company's green servanis, who as 
the train whisks past them, stand all in the same attitude motionless as 
statues, with white flags, (the emblems of safety,) in th^ir extended hands 
— the occasional shrill, plaintive whistle or scream, by which the engine, 
whenever necessary, scares the workmen from the rails — the meteor like 
meeting of a return train, of which in transitu no more is seen than of the 
coloured figures on one of the long stripes of painted glass ; which, after 
slow exhibition before childreii^are by the showman rapidly drawn acro.is 
the lens of his magic lantern ;-.all these sensations unite in making th^ 
traveller practically sensible of the astonishing velocity with which not 
only he and his fellow- passengers, each seated in his arm chair, but heavy 
goods can now be transported. 



From the Newark Daily Advertiser. 

The Morris and Essex Rail Road has adopted a new improvement 
recently invented and patented by Stephan Vail, Esq., of Morristown, 
for the purpose of supplying the Locomotives with water. By a simple 
aiid substantial fixture, the engine is made to work a pump at the depot, 
which fills the boilers from a well, while the firemen are taking in wood, 
without the intervention of any other agency than the steam, which would 
' otherwise be '* blown off.'* The adjustment is made in n moment by the 
engineer. This ingenious and economical contrivance not only saves 
the expenses of a hand at each watering place, but supersedes the neces- 
sity of the usual cisterns, which are liable to freeze in winter, and fur- 
nishes water of the same temperature through all the seasons of the year.- 
Thus is experience and skill constantly increasing the value apd perfect- 
ness of -this wonderful instrument of human power and ingenuity, now 
almost instinct with rational hfe. 

The trip to Morristown is now reduced to a little more than an hour 
and a half by the entreprise of this useful company ; and we need scarcely 
say to our readers in this vicinity that it is among the most attractive and 
agreahle excursions for parties of pleasure in the vicinity of the com- 
mercial metropolis. Passengers may now leave New-York at 9, and 
Newark at 10 A. M., reach Morrisville before 12, and have abundant 
time for dinner or social intercourse, and be returned early in the after* 
noon without the slightest inconvenience or fatigue — traversing, in the 
meantime a highly picturesque country, more remarkably diversified than 
any raiUroad route within cnr observation. 

The cars wind their way through a mountainous region for near 20 
miles, in such a way as to afford a succession of rich and constantly varied 
views, embracing almost every variety and attribute of grand and beautiful 
scenery. There is nothing like#monotony on this route. We passed 
over the road yesterday, and never saw the country more verdant or beami- 
ful. The company have just placed a new eight-wheel car on the line, 
which is calculated to accommodate 90 passengers. We advise the reader^ 
in search of health or. pleasure, to give it a trial. 
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Ohio Rail Road Meeting. — A general meeting of the ilockholders 
of the Baltimore and Ohio Rail Road Company was held yesterday 
morning in conformity with public notice, for the purpose of considering 
the act of Maryland, passed at the late session of the Legislature, in re" 
ference to this cumpaiiy. The meeting was organized by the appointment 
of Robert Gilmore, Esq., as chairman, and J. J. Atkinson, Esq., as 
secretary. After the reading of the act by the secretarj', Mr. McLanc, 
the President of the Company, explained, in a short address, the reasons 
'which had determined to approve of the act, and which, he believed^ 
Would influence the stockholders to come to the same conclusion. He 
adverted, in his accustomed lucid style, to the advantageous position in 
which the company was placed by the provisions of the present act, when 
cotnpared with its trammelled condition under the practicable require- 
nients of the act of 1836. The act under consideration rendered the 
State's subscprition of $3,000,000, available for the operations of the 
company in its progress westward, and left it to the company to determine 
when and where the money should be expended. At the conclusion of 
Mr. McLaneJs remarks, a resolution was offered by H. W. Evans, Esq** 
expressive of the acceptance of the act by the stockholders. This reso- 
lution was unanimously adopted, and the meeting then adjourned sine 
die. — Baltimore paper. 

The P0RTA6PE Rail Road. — Like every other portion of the public 
works under the management of the new officers, the Alleghany rail 
road, is doing a handsome business. We have seen a statement of the 
number of cars passed over it during the present and two previous 
springs up to the '"JOth of April in each year, and is as follows : — 
1837. From opening of the road to the 30ih April, there 

passed, ........ 6,413 cars^ 

1833. do. do. do. 7,423 »' 

Increase 1010 cats. 
lj:39. do. do. do. 9,724 " 

Increase 2,301 cars. 

And the cars this season average much heavier loads than they car- 
ried the previous seav«5ons. It is thought that the expense of the Motive 
Power department will not exceed that of 1838, and if so the department 
will be able to pay its own expenses, and leave a balance in favor of the 
commonwealth. — Blairsville Recoid, 



Boston and St. Louis Railroad. — We received this morning a 
pamphlet, from Boston, entitled '* Letters on the subject of a line of 
Railroads from Boston to the Mississippi." Connected with this is a cir- 
cular from a committee of the Western Railroi»d Corporation^ requesting 
ioformation " on the subject of a continuous line of Railroads from Bos- 
ton to St. Louis, from all persons who are friendly to the internal im- 
provement of the country. The committee consists of Wm. Savage, P. 
P. F. Degrand, Amasa Walker, E. Copeland, jr., and Henry Cutler. 

It is stated that the chain of railroads from Boston to Buffaloe are 
all graded for more than Ivalf the whoie distance, and are in rapid 
progress towards completion. 

The largest steamboat on tWs western waters is said to be the St. Louis^ 
of eleven huudred tons burthen, and 130 feet long. She has two engines 
and eight boilers, and runs between St. Louis and New Orleans. — Anna-' 
jfoias Republican. 
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PERMANENT WAY. 

The mode adopted in laying the rails is, I think, attempting to do that 
3n a difficult and expensive manner, which may be done at least as well 
in a simple and more economical manner. 

LOCOiyiOTlVE POWER. 

Beyond what may have been said on this subject generally in the pre- 
/ceding parts of this Report, the length to which it has already extended 
Torbids my saying much more. Generally, I should say, that the power 
.of your engines should be proportioned to your loads. 

Employing engines capable of drawing 200 tons to .drag loads averag- 
ing 50 tons, will be very much like fastening eight horses to a post-chaise. 

The great weight of locomotives is- a positive evil. It is so, .because 
they have to be carried about for nothing. It is so, because they do 
more harm to the road than any thing else, and a railway iias to be made 
stronger and more costly on account of them. But to a certain extent, it 
is a necessary evil, but only to a certain extent. And if the weight be in- 
creased beyond this limit, it will be so much thrown away. 

The weight of the engine should be determined by the average load to 
be taken, and the nature of the gradients. 

Moreover, the engines will work economically, or otherwise, in propor. 
tion as their power approximates to their loads. 

The average of your passenger trains cannot be expected to be greater 
or heavier than on the Grand Junction Railway. .Si^pposing them to be 
the same, as to weight ; from your flatter gradients, engines of little more 
than two-thirds the power of those on the G-rand Junction, and, therefor^, 
of considerably less weight, would be sufficient for you to travel at equfd 
vdocities. If you wish to travel at double the velocity, of course you 
most have more powerful engines ; but it should not be forgotten, that 
jou can only travel at dou^ble the velocity, by pretty nearly doubling the 
cost. 

Finally, I should say of your line, that the country is favourable, and 
the gradients good ; naturally so, or in so far as they are dependent oi> tbe 
undulations of the country. 

Further, with such a traffic as you may expect, and such a countryt 
^our line holds out great inducements for the iuYe&tmftVLt q£ ^<«:^^>X3q&l« 

But the advantages of counUy mW Vi^ \o%\. ^\^\. ^i veAcXssi^isSifc^O^x 
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the sake of a system, the cost of the road be greatly inci eased; and even 
the good gradients will be rendered of non-effect as to economy, if the 
speed be greatly increased : for greater speed will entail greater cost, and 
will be tantamount to steep gradients. 

^nd though the same r€$u/t$ may perlmps be obtained on railway* of 
better gradients, with more dead weight than on railways of bad gradients^ 
yet this seems to be merely bringing down the good line to the standard 
of the bad. 

J aiPi gentlemen, your very obedient seryarvt, , 

(Signed) ^ JOHN HAWKSHAW 

Manchester, 4th October, 1838. 



REPORT OF I. K. BRUNEL, ESQ.. 

TO THE DIRECTORS OF THE GREAT WESTERN RAILWAY COMPAIfT. 

Gentlemen,— .-In compliance with your request, I beg to submit to yotf 
the following observations upon the only Report which you have laid be- 
fore me ; that expected from Mr. Nicholas Wood not having yet arrived. 

Knowing that 1 should be called upon to express an opinion upon the 
•abject of these two Reports, and that the time allowed me would neces- 
.sarily be very short J had proposed to class, as far as possible, their contents 
under two heads, — viz., first, facts, including under this head the state- 
ment of actual results ascertained upon the Great Western or other lines* 
and general principles, or rules, laid down and assumed as axioms, whe- 
ther of mechanics, mathematics, or of the practical working or econoipy 
of railways ; and secondly, of the arguments founded upon these facts or 
axioms, including the inferences drawn from them and the opinioijs 
expressed. 

I proposed, in the next place, to consider how far the former were 
applicable to the case, and, what is of ^reat importance, how far tbey 
constituted all the facts that it was necessary to state for the purpose qf 
arriving at a fair conclusion. I intended then to have discussed the cor- 
rectness of the latter, and thus to have arrived, by a clear and satisfactory 
process^ at the object I had in view, which was, to give my opinions and 
tay views on the same subect as that of the Reports; to compare them 
with those of the writers ; to show wherein I agreed with them and inhere 
I differed) together with the reasons and grounds for the differences bft' 
tween us. 

This wouldr I think, have laid before you a businesslike view of th^ 
case, and such as I should have wished to have submitted to you. I 
regret that the peculiar nature of the only Report as yet received put9 it 
out of my power to pursue this course ; for having carefully read it, I 
found, that by confining myself to the division or classification which [ 
had proposed, I should have passed over in silence a very great portiop 
>0f its contents, unless I formed a third division, including neither suq|> 
ihcts or arguments as I have described, but consisting of general rero^f^s 
and hypothetical cases, and even the opinions of others founded u.p9.p 
hypothetical cases. It is true, there are many remarks and coraparisp,i|? 
made which are not applied directly to the Great Western Railway, nor 
are they in terms stated to be strictly revalent : neither are the c^?^^ 
iiypothetically put afterwards proved to have any practical existence pr 
made to throw light upon any of the existing circumstances of the VBiI- 
• way; but b^ing interwoven with a Report, specially m^de, iipou .the 
Great Western Railway, they are calculated, howeve^ i^^v^rt^Qt^, to 
mig)ead, uawBs their irrelevancy 19 pomted out. 
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I regret very much the necessity of considering these pOriibtil of tie 
Report, as it involves the tedious process of referring almost td each 
page, and of frequently enteriu'g into long explanations to reniove a mis- 
apprehension, produced, perhaps, only by a single word ; but no alterna- 
tive is left to me. The utmost extent to which I can venture to depart 
from the line pursued by the Report which I have before me, wiu be 
to consider the subject, in the first place, in what appears to me the en- 
gineering and bilsiness-like view, and then, subse()uently and separately, 
to consider the particular manner in which the writer has treated the 
question. 

The Report, after a few preliminary remarks, is divided under ttie 
following heads, and they are considered in the order stated, — namely, 
the objects to be obtained, the construction of a railway, or what 
are very properly called, '* the conditions of the questioh ;'* (he conot- 
parative advantages of good gradients ; the width of gauge ; Maiden, 
head bridge ; the constnmtion of the permanent way ; and the loco- 
motive power. 1 shall now consider the subjects in the same order, and 
for the sake of perfect accuracy, refer to the pages and paragraphs of 
the printed copy before me. As the opinions expressed, and the conclu- 
sion arrived at, in this Report, are generally, if not wholly diametrically 
opposed to those which I am known to entertam, and which I am 
now quite prepared to support, it is but just to state at the outset, 
that 1 differ altogether from the general principles laid down, whicft 
appear to me to be unsound, and, indeed, to be incorrectly and in- 
sufficiently expressed ; and I must say, that I consider the reasoning fal- 
lacious and defective, and that many of the calcufations are incorrect 6l^ 
erroneous from the omission of quantities or condition's which must afTect 
the results. 

In the Report, (p. 3), the conditions of the question are stated to be,, 
'* that there is to be the fullest regard to the wants and convenience of 
the public, but also a constant regard to the prospects and expecta- 
tions of the shareholders," in which I concur. But the observatibos 
which follow, 1 eniirely dissent from, for which I will shortly state my 
reasons. It is said that the '* profits of a railway are determined by the 
ratio of the proceeds to the cost ; if the latter be greatly increased, it 
becomes almost imperative on the proprietary to increase the former, 
either by curtailing the acboq^raodations or by increasing the charge to- 
the public." 

In noticing this paragraph, I wish to premise that I deprecate, .as much 
as any one, all useless expenditures, every increase of the capital of any 
company not justi6ed by a fair probability of return, either by economy 
in the management of or in the maintenance of the work, or by increase 
in the income to be derived from traffic : — and I must distinctly say, that' 
no d^'parture from a sound and wise economy would ever receive my* 
sanction. Having said this, I now, in an-^wfr to the observation Ihave- 
quoledj would beg leave to remark, that at whatever cost a railiifay may' 
have been constructed, the only way to increase iis proceeds is the 
same in all cases: you can only induce the public- to travel upon a rail- 
way by holding out belter accommodation or lower charges, or both, than 
they can find elsewhere, — by, in fact, reversing the means recommended 
— by increasing the accommodation or curtailing the charges. Expedi- 
tion, comfort, and cheapness, are the temptations to railroad travelling^ 
and according to the degree in which they exist and are made manifea^ 
will the public us^ the railway. The obj^cX V^ \.6 %^\: ^'^ \w|[8*C'^^'«» 
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by these means, — the income must depend upon the numbers carriei],— -^ 
the numbers carried, upon the facilities afforded. Let the railroad cdisit 
what it may, it by no such process as that recommended that *' proceeds^* 
can be increased, but by one just the reverse, which is and must be the 
commcm object of all companies, — viz., to obtain the maximum of traffic 
and income ; and no curtailing of the accommodation, no increase of 
charge to the public, can do this. . 

It is stated in the succeeding paragraph (p. 4), that *' the cost at whick 
a party can be conveyed will be as the interest on the capital expended, 
added to the cost of working the road ;** and inversely^ as the number 
carried, should have been added. But this important condition, which 
totally alters the arithmetical result of the cost of transport, is altogether 
omitted. Again, in what immediately follows it is said, that if ** eapital 
be increased without effecting any material reduction in the cost of work« 
ing, the consequence will be, that to increase proceeds the rates must be 
raised.*' Mliy not the number of passengers and the traffic be increased 
by such additionaKoutlay, and tlier^.byjthe proceeds also? 

Such are the principles of railway economy which are JaiJ down* 
I might perhaps avoid the necessity of farther discussing them, by drop- 
ping them as suddenly and as completely as they are dropped after this 
last-quoted paragraph in the report, but as an impression is produced 
(although no direct inference is drawn)^ by their assertion, I will examine 
what I conceive to be the views of the writer on their intrinsic merits. 

The theory of trade advanced in this part of the report may be stated 
thus : that the only nK>de of increasing the gross profits is to incease the 
profit upon such article by raising the price,, or by reducing the original 
outlay. No doubt this is one method, if it can be effected ; but I belie¥e 
it would be difficult to point out any one great branch of trade which ha» 
thriven in this country by such a course. But, on the contrary, in every 
branch of manufacture, each year the necessary machinery and plant 
become more costly, the price of the articles manufactured is reduced^' 
and the profits upon any given quantity diminished ;. but the gross profits- 
are at the same time maintained and increased by the great increase o^ 
consumption consequent upon diminished prices or improved quality. 

In railways, the same principle applies, and, if possible, in a still greater 
degree ; yet in the report it is assumed throughout that the consumptiony. 
or in the case of railways, the number of passengers and the traffic is a 
constant qufintity^ which, on the one hand, is secured to the railway^, 
whatever may be its comparative inconveniences or defects, and, on the 
other hand, cannot be increased by any additional accommodation, br by, 
any other inducement held out to the public. 

It is upon these views that all the arguments adduced in favour of^ 
reduction of first cost are founded in this report : in no single instance is 
any allusion made to the possibility of increasing^ the number of passen- 
gers by improving the means of conveyance. The great argument of all 
the promoters, of railways, the striking results of experience in every rail- 
way — namely, the increased number of travellers consequent upon the: 
increased facilities of conveyance, is totally lost sight of. 

It is unnecessary to dwell any longer on this point, more particularly 
as I jsihall have occasion to refer to it hereafter ; but it appears to me 
clear that no conclusion founded upon this reasoning can be safely 
relied upon. 

The next question — namely, the effect or value of gra;lients, is one so 
susceptible of calculation, that it might be supposed to be a point upon 
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which lio great difi'ereDce of opinion could exist ; and vrhen the ca1<5ula- 
tions are exactly made, and the simple results clearly stated, no difference 
will be found to exist. 

In the comparison between gradients of 10 feet per mile and 4 feet 
per mile (p. 5), in which a diminution of resistance when asceuding the 
latter, as compared with the former, of 17 per cent, is admitted, data are 
assumed different from those generally given by the best authorities on th($ 
subject, and conditions most essential to an accurate comparison are omit- 
ted. Ten lbs. per ton are asi^umed as the resistance on a level ; eight 
lbs. have generally been taken as nearer the truth, and, upon a railway in 
good order, with carriages also in good order, may safely be taken ar the 
total resistance of a train. The effect of gravity in inclinations of 4 
feet, and lO feet- will be 1.7 lbs.-, and 4*25 lbs, which, with the constarit 
of 8 lbs., makes 9 7 lbs., and 12.25 lbs. per ton; this; or 100 to' 126',- 
gives the ratio of the resistance on the two gradients, being already 26 
per cent.,' instead- of 17. But if the maximum load that an engiiDe 
can' draw (of course at the regular speed of the trains) up the incline be 
taken, the weight of the engine and tender must be deducted, in either 
case, to obtain the eff^ective load. In fat»t trains, such as those running 
on the Liverpool and Manchester line, the engine and tender will be about 
30 per cent, of the gross weight, in the three cases cited by the writer at 
p. 8 & 9, the proportion is even greater, being twb-fifths, or 40 percent. ; 
bnt I will admit even one-fourth to be the proportion, which would be 
allowing a fast passenger- train to weigh nett 60 tons, with an engine' and 
tender, such as thone of the Grand Junction, weighing. 20 tons. From 
100 and 126 is therefore to be deducted' one quarter of 100, or 25; leav- 
kig 75and lOl, which are as 100 to 13'4, being an excess ofS4kper cent* 
in&tead of 17 in the nett load which the same engine will be capablef 
of drawing at the same velocity up the incline of 4 feet over that which 
k would draw, on an incline of 10 feet; but the writer, after makings 
the calculation, proceeds to sink all comparison by the simple asser-* 
tion, that '* an inclined plane*' of I in 528 (10 feet per mile) all average* 
loads *' coulp be taken." Undoubtedly they can, but at a proportionate 
sacrifice of power or speed,- which ought to have been added : without' 
it the statement is incorrect, and With it I do not understand the object of 
the observation. The naked result of the above calculation is not altefred* 
by the omission, although certainly it may in consequence escape the 
r«coHectioR of the irader. 

In the next paragraph the same thhig is asserted in a different 
shc^^e. It would have been desirable to have hajj explained what war 
meant by a.*' full average load." It appears toJ)e assumed as a fixed' 
or constHnt quantity for all railways, and quite independently 6f theT 
gradients, or even of the power of the engines. I do not understand' 
how any such fixed quantity cftn exist. Several of the present trains* 
on the Grand Junction Railway require two engines ; should they in-- 
crease so as to require three, it will probably be necessary to divide' 
them ; the capabilities of the line, or of the engines, will then have 
influenced llie load. In the cases of the three diffcrent railways be- 
fore referred to* as quoted in the Report, the average nett loads of the 
trains referred to are, 24 tons, 32 tons, and 40 tons, respect ively ; 
and the average load in once case is therefore nearly double that in 
another. 

. Whatever may be the results on other railways, we know from ex.^exv- 
naent on the Great Western, that our be%X etv^vu^^^ >N\\vOci ^\^ ^wii\^«^^^ 
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* 
ao unnecessarily powerful, have been barely sufficient to take the IihMf 
which, under certain arrangements of trains, we are obliged to carry, 
aud that intermediate or half'-hour trains become necessary. That mauy 
such inconvenient arrangements would have been required if the load» 
had practically been increased 34 per cent. , with gradients of 10 feel 
per mile, I need not tell you who are familiar with the details'of our traflMr 
I regret the necessity of devoting so much spdce to an attempt torendc^r 
more clear that which appears to me to be self-evident, — namely, thaM 4 
load of 134 tons cannot be carried at the samu speed and with the wMh 
power as one of 100 tims, or, in other words* that the addition of a us^ 
less load of 10 or 15 tons to one of our ordinary trains i^ould not be dH^ 
important ; but the paragraph I have referred to implies this, aad^ tliei^ 
being no argument advanced in support of it \^hich could be examklei^ 
it becomes the more neces-ary to taUe notice of it. 

The particular argument of the gradients on the Great Western R«ill- 
W'ly and their effect upon the traffic are then gone into ; and at the end 
of the paragraph p. &, the advantage of 17 per cent., before alluded to, 
is reduced one half, or 8^ per cent. How this is done I have not been able 
to perceive, as I tind neither argument nor calculation to justify it. it is; 
truly, very fairly given, a« an opinion; but a$> there are many figures' and 
quantities given! in the course of the preceding paragraph at the conclu* 
sion of the paragraphs, the word ** therefore" would lead a cursory re*i 
der to suppose it proved by some preceding calculation or reasbnidj^l 
As some allusion is made to supposed savings of the power in one direc- 
tion which is expended in the other, and as 8^ is half of 17, it is barely 
];K>sslble that it is arrived at by a system of averaging the power required, 
in the two directions ; but in the first place, no such avei*age can be taken^ 
the maxinHum power that is required in any one part of the line must be 
provided, and must be carried at ;ill times, even if no power at all b^ 
required on other parts of ihe line; and secondly, if the expenditure ot 
power is to be averaged,, then the increase of gradients makes no differ-^ 
ence in the average power, as the decrease of power in descending is said 
to- be equal to the increase in ai^cending,. and therefore balances it. The* 
feet is, that there is no ground whatever for halving the 17 per oddt; 
(which I have shewn to be 34 pet cent.) a» a measure of ihe effectit>e pouMH' 
of, the same engines under the iuro circumstanees^ and consequently nott#^ 
whatever for fixing it at 8^ per cent. 

Afcer this the 8^ per cent is reduced to 2 8 per cent., in so faf as refcitei< 
to the value, in money, of such reduction in locomotive power; and' the 
assertion is made, preceded again by the word '* therefore," that a com*'' 
pany would do wrong to increase tlie original capital more than 2.8 per 
cent, to effect a saving of 28 per cent, in the annual expenditure. Ga» 
it possibly be mean that if the capital be a certain sum, say lOOOZ. and 
the annual expenditure 150Z, leaving 150/. of nett profit, that a com- 
pany would do wrong to add 2^ per cent., to their original outlay, unless 
this secures 2^ per cent saving, or *M. Ids. on the annual expenditgre, or 
J5 per cent, for the money 1 This is evidently a great mistake, arising 
from the total confusion of the capital with the annual expenses, as' if* 
they were tlie same sum, and the apparent accuracy and proof are pro*- 
duced only by the repetition of the same figures in the two cases, although, 
in fact there is no such identity. The way in which a man of business^ 
should proceed would be to capitualize the annual sum likely to be saved' 
at some given rate of interest, which in his opinion would cover all risk, 
and leave a profit, perhaps, of 6, 8, or ten per cent., aec^dirig to eiir^ 
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j&ilO|S|^nce8j but haviug no reference to the particular per centage whicii 
the annual expenditure might bear to the capital ; and this amount a 
^ise loan would expend, not only to increase his future profits, but also to 
secure permanent advantages to the concern. 

Th« calculations, erroneous as I thmk I have shewn them to be, do 
joevertheless make out a case in favour of good gradients. But upon 
turning to a statement given of actual results upon three railways, these 
yi^rj calculations are annihilated. Ihese experiments, if they prove any 
thing, prove an actual advantage in favour of gradients, not of four feet 
per pdile, nor of tep leet but of very steep gradients of thirty feet per 
mUQ. The naked result, gives a less expense of power on two lines, on 
^n^ 0^ which half the length consists of gradients above twenty-six feet 
per mile, and on the other, eight miles out of twenty consist of gradients 
4ipw/irds pf thirty-four feet per mile, over a line the maximum gradient 
4)f which is fo^r feet per mile, No explanation is given. The question 
bafrC is not ojtie of the comparative perfection of the lines, in other respects, 
.^r of the c^riages, or of the probable effects of circumstances not men- 
j(ioiied : it is adduced expressly as a practical measure of the value of gra* 
dients* 9nd i« left, without comment or explanation, to produce its efiect 
on the mind of the reaner. As such it does appear to me, and 1 think must 
to any impartial man, that tiie proof is overmuch, and becomes valueless; 
that the result cannot be correct, and that there evidently must either be 
nn error in the data, or tliere must be circumstances quite independent of 
Shp gradients which require separation, otherwise we ase driven to the 
f»nclusioOi that sttep gradients art the best, 

I have nothing be tore me but the results, and therefore I cannot pretend 
10 discover all the sources of error ; but 1 know that some of the data 
lU'e such as must introduce .error ; for instance, the consumption of 
ooke given as that of the Great W estern Railway, includes all that kad 
been used in raising and keeping up the steam in the engines, whiefaf 
in the first working of a portion of a line, and while the arrange- 
mentfi are not matured, is necessarily great; it includes also the coke 
expended in ballasting trains and experimt: ntal trips. 

In fact, during the four weeks ending September 13th, which are 
r^fisrred to bj the writer, I find that there were generally seven en« 
Ifines in use, and of these, two were employed upon the Hne, (not on the 
passenger traffic), aud one was kept with the steam up, as a spare engine, 
{low can the results of consumption per ton per mile be correct with such 
f ofirces of error t 

I must beg, however^ to keep your attention to the 34 per cent, at 
nvhich ( have arrived, as the advantage, in actual effective j^ower, of ft 
l^radient of 4 feet over one of 10 feet. 

The gradients must ultimately govern the power of jour engines, tbeir 
speed (at all events in one direction), the size of each of your trains, and 
consequently their number ; and it must always be remembered, that 
their operation is a permanent one, which nothing can remove or even 
alter, and the effect of which nothing can diminish. On the contrary, I 
am prepared to show, that the value of low gradients will, in all probsdbi- 
lity, be much increased. 

I have assumed 8 lbs. per ton as the resistance of a train, but as the 
greatest part of this resistance depends upon the workmanship, the form, 
and the mechanical construction of the carria||<es, and other causes, and 
may be reduced by various contrivances already knowu^ \1 v<<xviJAV» 
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traiy to sill -experience to suppose that it will not be materially redaced 
when there 'is an object to be gained by its reduction. 

in many experiments, with all the circumstances favourable, the resift- 
ance has been as low as 6 lbs. 

In some made by Mr. Hawkshaw, on the (ircat Western Railway, the 
^resistance of n train, consisting partly of trucks and partly of carriagef, 
only gives 6.22 lbs. 

it may therefore be assumed, that we have now within our reach 
improvements by which the resistance may be reduced to -6 lbs. 

With this datum, and making the same calculations as before, we 
obtain 100 and 144 as the comparative loads which the same engiae 
would take at the same speed up the two gradients of 4 feet and 10 
feet per mile. 

Such an increase in the capabilities of engines must be of immenae 
importance in passenger traffic. But how undeniably important it mut 
be, even according to the principle laid down in the Report, in the coa- 
▼eyance of goods ; in tliis service the maximum power of the engine ft 
brought in operation, and doet constitute the limit ; and if the engine 
in such case only forms one-eighth of the gross load, the proportion 
will still be as loO to 135.5. 

The advantage, large as it is, is a highly probable ene, and I ventave 
to predict it as a certain one ; but, confining ourselves to the reanhs 
which may be obtained with the existing rails and carriages, I will con* 
sider what is the practical working of an increased useful effort of 34 per 
cent, by the same engine, or an increased resistance of 26 per cent. 
with the same load. According to the view of the writer, in page 5, of 
there being a fixed standard or average power of engine which will be 
the same in either case, the former, — namely, 34 per cent, of increased 
effect, would be the correct mode of considering the comparison. I will 
assume, however, the latter, as being the least advantageous, and I will 
suppose the engines, although different in power, to be of the same 
•weight. Now, the resistance in ascending and descending a plane -of 
four feet per mile will be lOO and 66 ; with the 10 feet per mile, it 
will be 126 in ascending, and actually only 39 in descending. 

In the case .of the Great Western Railway, from London to Slough, 
Maidenhead, Heading, and. to the point of departure to Oxford, the 
maximum rise is 4 feet. Had it been 10 feet, as 1 must infer would have 
jbeen the recommendation of Mr. Hawkshaw, the resistance going and 
coming would have been 126 and 89. Now, of what avail would it 
.have been, that in returning to town the resistance wassmalll No more 
^passengers' or carriages could be brought one way than must be conveyed 
the other, or, to apply one of Mr. Hawkshaw' s own similes, the eight 
horses required to take the post-chaise out must return with it, though 
two might be enough. I quite agree with the opinion very strongly ex- 
pressed in another part of the Report, that for the economical working 
of locomotive engines, their power should be well proportioned to the load 
they have to draw. It is remarked, apparently in allusion to one which 
we consider the best engine in our establishment, that \o use an engine 
capable of drawing 200 tons, to drag loads averaging 50 tons, will be 
very like fastening eight horses to a post-chase. Although the remark 
savours of ridicule, I quite concur in it. It is a forcible description of 
the practical working of a line with gradients of 10 feet per mile, such a 
line as the imaginary one (A B) described in p. 5, of the Report. 

NoWf on this line (A B), the engines goiu^ in one direction would 
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hairi^ to exert a power of 126^ and this at full speed, afid in the othe^ 
of 39, or as 200 to 62 — a proportion not verj different from (he 200 
to 50, which is mentioned only as something that would he very absurd. 

Again, at another part of the Report (p. 30), it is stated, that engines 
of little more than twc-thirds the power of those on the Grand J utiction 
Railway^ and 'therefore of considerable less weighty would be sufficient oii 
our line from our flatter gradients. Such an admitted reduction of 2$^ 
per cent, in locomotive power seems to me no mean economy to be Ob- 
tained by these gradients^ the effects of which are treated so lightly at 
other times ; but these contradictory results are the necessary consequen- 
t^es of an attempt to argue ugainst the simple facts, that the mcHnation of 
the line increases the resistance, and that if a regular speed is to be mainr 
tabled, you must have power in proportion to that resistance. 

AH the foregoing calculations upon gradients have been limited to 
two cases of 10 feet and 4 feet'per mile. These are both unusuetlly favour*' 
able, and their comparison therefore is not calculated to render the advan- 
tages so striking ; but had the gradient of 4 feet per mile been compared 
with the more ordinary ones of 16 feet and 20 feet, the superiority would 
have told much more in the discussion of the general question of the valCie 
of good gradients. To supply this deficiency I subjoin a table of the com- 
parative effects of the same engine, with the same consumption of fuel, 
and travelling at the same speed on the level, and on the four gradients of 
4) 10, 16, and twenty feet per mile, with a resistance of 8 lbs. for frictioti, 
&c. ; ahd for the sake of uniformity with the previous calculations, I take 
the same standard of 100 as the useful effect, or nett load, up the plan6 of 
10 feet. 

Comparative Effective Power. 
Gradients. Ascending. Descending. 

Level ... 170 . 170 

4 fnQi per mile . . 134 . 226 

10 feet per mile . 100 . 400 

16 feet per mile . . 77 . 1305 

20 feet per mile . . 66 ; the load once in motion 

would run of itself. 
The discrepancy between these results and those given in the Report 
does not arise merely from different data being assumed, and upon which 
there might be a difference of opinion ; but from errors in the treatment of 
the calculation of the latter. I subjoin a similar table, calculated upon the 
basis of 10 lb. per ton, being the total resistance on a level. 

Comparative Effective Power. 
Gradients Ascending. Descending. 

Level .... 156 • 156 

4 feet per mile . 129 • 105 

10 feet per mile • . 100 . 297 

Id feet per mile • . 80 . ^56 

20 feet per mile . . 69 . 726 

By these tables the great superiority of a line approaching to the level 
is made apparent ; not only is the effective power of the engine in that 
direction of the line which Umits the load much greater, but the average 
work of the engine is performed more economically by the greater regula- 
rity of the resistance. On an inclination of ten feet per mile, as I have be- 
fore shewn, the engine, during half the time is barely performing a quarter 
of the work which it is capable. On gradiervts o^ 1^ fe^\. ^^\\ssjiA^ "^^ 
«ngine duriu^r half the time is barely doing moife\.Yia.tw ^uNvci^Wa^* 
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These arc inconiroTertible facte ; whether the total rcsietance arbe^ 
from friction, from the resistance of the atmosphere, or from whatever 
cause, the amount is about as stated, and the increase caused by the gra- 
dients is in the ratio stated in the above table. 

It appears tome almost to weaken the strength and obscure the clear* 
ness of a demonstration which is mathematical in its correctness and cer- 
tainty, to attempt to support it by reference to certain experiments in whicA 
other causes might have operated ; but on the Great Western Railway We 
have every day, and with every train, such evident and striking proofs of 
the effect of gradients, that I should have thought it mu»c l^ cpnclusive to 
any one who has had an opportunity of witnessing them. 

With powerful engines and light trains, running at -a good speed of 
30 to 35 miles per hour, the changes of gradients (which only vary 
from a l«vel to 2 feet per mile, and to 4 feet peV mile,) are perfectly 
perceptible in the increased or diminished speed, even without the assist, 
ance of a watch, and have been frequently detected by persons previously 
unacquainted with the levels. 

It must always be borne in mind that the resistance arising from thi^ 
gradients is & pefmamnt eviX^ which, once established by the completion of 
the work8,.camaot be remedied, and the probable future effects of this itiusC 
therefoi'e be seriously considered. In the coursd of a few years, as railway 
traveUing becomes general throughout the country, and there are opportti« 
nities of reachingevery part of England by different roads, the usual'resultft 
of competition will follow ; prices will gradually be lowered; the number 
of travellers will become immensely increased ; and the gross profits slipS 
expenditure become proportionably large ; bearing then, particularly t|Se 
latter, a much greater ratio to the original outlay than at present. The 
profits will' then depend mainly upon the economy of transport, and then any 
saving in the current expenses will be felt in a far greater degree. 

I shall now consider the subject of the width of gauge. The question 
of the disadvantage of differing in point of gauge from other railways, and 
the consequent exclusion from communication with them, is the first. This 
is undoubtedly an inconvenience ;. it amounts to a prohibition to almost 
any^ railway running northwards from London, as they must all more or 
less, depend for their supply upon other lines or districts where railways 
already exist, and with which they must hope to be connected. In such 
cases there is no alternative. 

The Great Western Railway, however, broke ground in an entirely new 
district, in which rail'waj^s are unknown. At present it commands this 
district, and has already sent forth branches which embrace nearly all that 
can belong to it ; and- it will be the fault of the Company if it does not 
effectually and permanently secure to itself the whole tiade of this portion 
of England, with that of South Wales and the south of Ireland ; not by a 
forced monopoly, which could n^ever long resist the wants of the public, 
but by such attention to these wants as shall render any competition un- 
necessary and hopeless. Such is the position of the Great Western Rail* 
way. It could have no connexion with any other of the main lines, and 
the principal branches likely to be made were well considered, and almost 
formed part of the original plari ; nor can these be dependent upon any 
other existing lines for the traffic which they will' bring to the main trunk. 
At the London extremity, from the moment the junction, as originally 
proposed, with the London and Birmingham Railway was obliged to be 
given up, there existed no possibility of a connexion with ^ny other line. 
London will always be the terminus of those maia lines now established, 



MiS Whi6h approach it from distinct quarters, and the traffic of «ach will 
cease at this point ; and, unless when two such lines unite to forma com* 
mon entrance into the town, they will have no connexion with each other 
at this extremity. 

The Great Western was therefore free to adopt its own dimensions ; and 
none of the difficulties! which would entirely prevent such a course in the 
north of England had any existence in the west ; and consequently, all the 
general arguments advanced, and the comparisons made, on the supposi- 
tion of such difficulties occurring — all excellent in case they did— are totallr 
Inapplicable to the particular case of the Great Western Railway, to whicQ 
they have no reference wiaatever. 

The reasons for adopting any increased width of gauge, and the parti- 
cular dimension of seven feet, have been so frequently before you, that it 
ii unnecessary for me now to repeat them. The principal positive objec- 
tion urged against it in the report is the increased cost, while the mechani* 
cal -advantages are doubted, but not disproved. 

• As regards the cost, I have repeatedly shewn that this amounts at the 
utmost to a slight increase in the quantity of earthwork, and that the 
bridges, tunnels, &c., are not necessarily ttflfected. -Mr. If awkshaw seeme 
to be of the same opinion, as at p. 11 he classes the ** tunnels of 30 feet 
diameter** among *< the non-essentials,'* as " not absolutely consequent 
on the increase of gauge;*' and at p. 13 he clearly limits the increased 
expense of construction to the earthwork, land, and permanent way. There 
is some inconsistency in these remarks, when compared with the .estimate 
HI page 124, where the width of tunnels is considered a consequence of the 
wide gauge, and a saving is estimated of 20 per cent. ** in the tunnelling^ 
yet to be done, by the narrower gauge requiring four feet 'less width." 

I have only here to repeat, what is really capable of the clearest proof-*- 
viz., that the greater width of tunnels, proposed by me for special reasons, 
Which I have explained on more than one occasion, has trothing whatever 
to do with the wide gauge, inasmuch as tunnels of the ordinary width coukL 
be adopted, and the saving pointed out would not, therefore, be necessarily 
the result of the return to a narrower gauge. But the arguments advanced 
at p. 13 in the report, to show the necessity of increasing ihe^€hrtkwork by 
four feet, are subsequently, without observation, applied to the tunnels. 
This error is occasioned by neglecting to give precise dimensions to quan- 
tities quite capable of it. 

' Arguments are founded upon the assumption that a certain width is ne* 
cessary between the centre rails for repairs. This is true, but the width 
should be stated in feet and inches. On the Liverpool and Manche8ter,thiii 
space is four feet eight inches ; and, even with stone blodis, this is found 
ample for all purposes of repair: indeed, h is the width which is so perfect 
in Mr. Hawkshaw's estimation. Four feet eight inches, with stone blocks, 
(which does not leave more than two feet eight inches between the blocks), 
are not equal to four feet with longitudinal wooden sleepers, which would 
leave from two feet nine inches to thiee feet between them. Suppose four 
feet, however, to be necessary, then, wil3i a seven feet gauge, the distance 
from centre to centre of the two lines is eleven feet, which is the same 
as on the London and Birmingham, Grand Junction, and other lines, and 
which has been adopted to give a general increase of space. The width 
of tunnels, viaducts, &c., are thereforg^ not necessarily affected by the 
•even-feet gauge. Neither do I understand how the cost of the perma- 
nent way can be sensibly increased. The weight of rail would be the 
Mine. The engines, in other resects tvooSiBX^ ni^v&&\i^^^'^da^^'^!^3m«»^ 



pnly 9. few httndped* weight liieavier, oonsequent \ipoo tha increqaed 
length of axles and breadth of frames — the boilers, fire-box, wheels, cjr 
lioder«, and working gear (about nine-tenths of the whole) remaioing 
exactly the same ; and even with our present heavy engines, the greatest 
Weight upon one pair of wheels is not greater than upon tho driving 
wheels of Mr. Bury's engines on the London and Birmingham Railway* 

If the strength of the rails be not increased, the mere distance between 
them cannot affect the expense of construction beyond the cost of a few 
oube feet of ballast pef yard forward, and about eight loads of timber to 
the mile m transoms. If 1 50/. per mile is allowed for these sources of 
expence, it is far more than enough. This, with the 200Z. assumed by 
Mr. Hawshaw for the earthwork* and 50/. for one quarter of an acre of 
land, which he has no( allowed for, makes 400/. per mile as the outside 
of the additional cost incurred . in the first construction of the road qn the 
seven-feet gauge. As to the consequent increased cost in the engines 
and increased expense of repairs, they are treated in so general a way 
that it is di^cult, if, not impossible, to meet what is said ; but certainlyt 
actual experience satisfies me tttat eventually there will be no material 
difiejrence in the first cost The opinion of Messrs. Robert Stephefi*- 
90ik and Company, as quoted page 28, is, that it '' will not be very con-* 
siderable." The wear and tear, I am equally satisfied, will be dl** 
minished. i 

The whole subject of the diminished resistance arising frdm the' in- 
creased diameter of wheels, and the opinion of the Irish commissionern 
in favor ef it, is then disposed of in a summary manner. It is as&umed 
that the bearings of the axles must be increased in the same ratio as tii^ 
diameter of the wheels, and that hence no advantage would be gained^ 
in so far as the friction was concerned ; but such is not intended to be 
the case. 

It is asserted that the grinding of the flanges against the rails must b9 
more felt with a large wheel than a small one. No reason is given for 
exipecting such a result, nor why this resistance should not be, as on^ 
might naturally expect, inversely as the square root of the diameter^ and 
therefore ^iininishing with an increased diameter. As in the case of 
the gradients, ho wever, the whole is' set aside by one experiment; this 
experiment (page 15, 16, 17,) g^^^s nearly the same result for wheels qf 
three and four feet diameter. This is not surprising, as the differencei 
in diameter was too small to be detected by the very uncertain and unsa- 
tisfactory mode hitherto adopted for ascertaining the resistance. It ap«>. . 
pears to me, also, that they were not mtide under similar circumstanceSt 
or even on the same road, and the ratio of the bearings to the wliei^a 
i^eep to be rather in favour of ike small wheels. The experimedl, tberc- 
torfii, appears to be perfectly useless and unavailable, and the writer w^ys 
tWt he does not think it conclusive. J^evertheless, these are the (^lyi 
fjfpeiin^Qnts adduced, whilst the point is assumed to be proved. 

Xhe next inquiry made is on the question of safety. I certainly nexeir 
thp^b[t of the danger ofvpsetting firom the narrowness of base, as a stag^&t 
CAAcb ppcasionally does; and therefor^ I need not occupy your time ixk 
discussing . the manner in which this imaginary argument has b^iji ^f 
ynnc^d ,afid then demolished. But I must call youir attention to th^ 
e^ft^aiordiaaiyand contradictory general assertion (page 17) that ''if AW 
$afe,^ ther9 cannot be the sipallest advantage in inakjng 6 .safec" .Thi% 
is tsi oonfuii^n qf twoitds. If safety coo;iqionly spe^Jiini^, ,meant a total 
ab^npoAf-tjIip possibility of danger,, theii the 9t^teixvetnt wconti|idictorjf». 
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imcl is not even flense ; for if B is made safer than A, A cannot be per- 
fectly safe. But safety is a term, after all, only used comparatively, and 
then the statement assumes this extraordinary shape — that if A be tolera- 
bly good, it is useless to seek any thing better. Now, although n'o man 
I believe, ever supposed that ordinary railway carriages were much ex- 

Csed to the danger of being upset, yet no man could witness, as I have 
d the opportunity of doing, numerous accidents on railways of both 
dimensions, without being struck with the great difference in the suscep- 
tibility of the engines and carriages to^being thrown off the rails on the 
4 feet 8 inch gauge and on the 7-feet gauge. The reason is obvious 
enough : the oscillation and the velocity of the angulur motion, or, in 
oii^r words, the jerk caused by any departure from level in the rails, or 
from any open joint or obstacle, or from collision, must be much greater 
when acting on a 4 feet 8 inch base than on a 7-feet base, and 1 have 
eeen many accidents on the 4 feet 8 inch rail arising wholly from this 
eaaae, while oh the 7-feet gauge I have seen the same causes operating 
to a greater extent without producing any serious results. I believe, also» 
Ihi^t at high velocities much ^of the resistance from the friction of the flan- 
ges, as well as the strain upon the carriages and liability to accident, 
arise from the lateral motion, which is imparted to the carriage by angular 
motion, or rolling, and which must be lessened in the direct proportion 
f^ iEhe base is extended. The great difference in the rolling motion of 
thq engine chimneys, when running at high speeds upon the 7-feet gauge, 
M; oomptred with the sa<ne effect on 4 feet 8 inches, was remarked at 
Q4iCi9 hy the engine-drivers sent by several of the manufacturers to erect 
their engines, and is familiar to all now engaged on the line^ although tb^ 
rails tiiemselves were at that time undeniably in a bad state. Safety, 
therefore, may, and indeed must, be increased by the width of gange. 
As to the effects of the adoption of the wide gauge by the main trunks 
upon the branch lines likely to emanate from it, as 1 said heforei tjhese 
branches have all formed part of the general plan, and were considered 
originally; and therefore the assumption of the writer, that there is un- 
certainty or danger upon this point, is not cotrect. The Bristol i^nd 
{Ixeteir Railway, which is the extension of the Great Western to the soyth-r 
west of England, is well fitted to this gauge. A great extent of it will 
he the most level line in England, and is nearly straight. On the Chel- 
tenham Railway, for four-fifUis of the length it is free from any otgection- 
able curve; and on the remainder there will be no curves of so small i^ 
radius, even in proportion te the 7-feet gauge, as there aie on the Grand 
jTunction and many other lines. The objections taken, therefore, are 
not applicable ; and it seems to me that none of the grounds on which 
th^ writer founds his somewhat startling advice to alter all that has been 
done, fire tenable. In fact, they are none of them broughl; forward 
in & clear and tangible shape, except the debit and credit account in 
page 26. 

. I will begin with the last, or the credit account. The first item is th^ 
laigest, and considering that it constitutes two-thirds of the whole, it is a 
very important one ; yet there is no proof, there is not oven one single 
reason given for supposing any such increase ; the only reference to it 
that I can find is in the mithlle of p. IS, where these words occur :— »'* The 
permanent road will also cost more if of the larger dimensions than if of 
the smaller ; for it avails nothing to compare a light rat] on the laiger 
gauge, with a heavier rail on the smaller gauge, such comparisons «MUkt 
l^ma^e vrbei) ptber thiog^^rothe ^apQA,otV2D^>} ^scu^\»)ft.V^%^^ ^\^^^ 



^t 3%e Grist Wegiern Railway. 

atscillon liere mado is unsuported %y a smgle arguneiit or proof. Wb«iC 
is meant by the truism contained io the allusion to the light rail and 
heavy rail, I am unable to comprehend. I have quoted it lest it should 
have some reference ta a wide and narrow gauge, which I may not 
perceive. 

I have shown, I think clearly, that 160/. per mite instead of 1,OOOZ, is 
the excess : this makes a reduction of "85,000/. m the assumed saving* 
The 400/. excess on ihe engine and tender I equally dispute ; it is also 
jnnsupported by anything except the letter from Messrs. Stephenson, and 
their opinion iseven much qualified : their concluding remark is — ^ If the 
power or dimensions of the engine be kept the same, the additional ex<* 
pense consequent upon an increase of gauge will not be very considera- 
ble." In fact, the same engine in all its material parts, and the same 
quantity of workmanship, answers for the one as the other ; to widen the 
frame and lengthen the axles Cs all that is required ; and even making no 
allowance for any increased facilities in the cobstruction, 100/. will amply 
cover this, — say 150/., as the increased expense consequent upon the wide 
gauge. This, of course, has no reference to any peculiar constructioni 
of the engine, such as greater evaporating surface or larger driving wheels, 
which are not^ in fact, consequences of the width of gauge, but have 
been adopted with a view to economy of fuel and wear and tear. 

In the next item I should add 50/. per -mile of land, although neither 
upon earthwork, and still less upon land, have we 60 miles upon which 
we can effect the saving. The tunneUing, as I have shewn by actuat 
calculation of the measurement required, is not affected by the gauges 
The account, therefore, stand thus : 
X160per mile on 100 miles of permanent way • . . . £15,000 

£150 lesson 60 engines and tender « 9,000 

£250 per mile on 60 miles of earthwork and land - . . 15,000 
Tunnelling-^nothing. .. 

£39,000 

Instead of £li56,000 as given in the Report. 

I now proceed to consider the debit account, in which! find an im- 
portant omission. The change recommended from the 7- feet gauge to 
the 4-feet €-inch, is supposed to occupy a year and a half; during this 
time no advantage -could be taken of the extension of the line to Twyford, 
in the neigh boui^hood of Reading, which, if the opinions expressed in this 
Report are to'be> adopted, must be laid down with the narrow gauge, and 
it therefore would be useless until one of the lines of the same gauge was 
open. By this delay at least a year would be lo^t. 

But besides this loss, another would be experienced by the confine- 
ment of the traffic to a single line. I believe it would be found imprae* 
ticable to carry on our trade on a single line ; there can be no doubt 
that it "would be materially diminished, which, together with the loss of 
twelve months traffic between London and Twyford, camnot fail to make 
a difference of upwards of 50,000/. The gross receipts upon the pre- 
sent line are about 80,000/. per annum ; the extension of the line from 
22^ to 32 miles, (thereby securing all the long traffic, which is now only 
partially obtained,) and the nctural progressive increase of the traffic 
]ifrhich would take place on the present line, cannot be estimated to pro- 
duce less than f^O.-OOO/. more, or 140,000/. per annum. Supposing the 
expenses to be increased by 25,000/., there reniains, as increased nett 
piofits, 35,000^; to this add 15,000/.) as a very moderate allowance fbr 
the -reduetioni to which I have alluded in our receipts, unavoidably conse- 
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%uentupon the working of only a single line, which would certaiiljy not* 

diminish our expenses. 

The debit account, ihercfore, will now stand :-^ 
Expenses of alteration and loss upon stock, as stated in 

Report (page 24) £123,976 

Loss of profits on the extension to Twjford - - 35,000 

Ditto on the traffic to Maidenhead -- ^ - - 15,000 



£17J,976 . 
Instead of £123,076. 
And deducting, the anuHiYvt to Se saved, 39,000/1| it shows a saerifice of 
134,976/. as the result of the proposed alteration. ilTen if the assumed* 
increase of 400/., on the engine were admitted, it would still leave 'i^l^^ 
976, as the l»alance clear loss, it should also be remembered, that after 
the conversion of the one line to Maidenhead front the broad to the nai* 
row gauge, the other still remains to be altered. During the whole of 
^lis operation's let me^ rApeat,'',the total traffic t<^ Reading must travel 
on a single line, which, even admitting it tobe possible, must necessarily^ 
cause a continued loss of traffic, with great additionaT in* convenience and. 
expense, and serious risk of accident, — all so niicli in addilicm to- tbir 
amount of sacrifice already calculated. 

MAIDENHEAD BRIDGE* 

On this head it is unnecessary to say more than the defectire paitf 
of the work has been condemned by me, and the contractor called ttpon" 
fo lephicc it, which he is now engaged in doing. 

PERMANENT WAY. 

The question of the construction of the permanent way appearsto hav« 
been thought a very unimportant one: three lines of the Report are de- 
voted to it, an I these consist of the expression, in rather strong language^ 
of an opinion unfavourable to the mode in which the attempt has been 
made ; but whether the writer approves of the ultimate object sought to be 
attained — of the plan of continuous support — or not, does not in any w^y 
appear. This is to be regretted, as the writer has lately had some ex- 
perience on this particular point, and it was supposed might hav« beea 
able to give some useful in^rmation upon it. 

LOCOMOTIVES. 

- The question of'Iocomotrve power is treated also Very conciseFy ;'nothfng 
whatever is stated, under this particufar head, of the engines of the Great 
Western Railway. A few general principles are laid dbwn, in almost 
afl of which I perfectly concur, — viz:, the necessity of proportioning the 
power of the engines to the loads ; the advantage of keeping: down the 
weight; the circumstance that the weight of the engfnlB will depend off- 
the average Toad to be taken,and the nature of the gracfiisnts. The compari- 
son between the locomotive power supposed to be necessary on the Great 
Western and on the Grand Junction lines, is a poWierful argument in fa-- 
vour of good gradients. On the whole, these principles are precisely 
those on which I have founded my arguments in the course of these' 
observations, and I think they fully bear out the views I have taken , but 
the concluding observations of the Report appear to me to be the mosC 
strikingly erroneous views that I have yet had' occasion to call* your at- 
tcintion to, and still arising from the same mistake — that of omitlin^^ 
8^U consideration of increased pro^U \o \ie i^\\N^^ 1^^^^ \\NR.v5«a».^ 
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accoimnodation or improved conveyance— objects at which 1 haV€^ 
aimed. 

In the last paragraph but one, after condemning, very properlj, an)r 
great increase in the cost of a road for the sake of a system, it is asserted 
that '^ good gradients will be rendered of nou-e6ect, as to economy, if 
the speed be greatly increased, for greater speed will entail greater cost| 
and be tantamount to steep gradients." 

It seems to me, on the contrary, that the attainment of a greater speed 
at the same cost is economical, just as it is to make a better and more 
saleable article at the same price. And the next and last paragraph ex- 
poses still more strongly this fallacious principle, and may be taken as it 
fair sample of the theory of railway economy advanced in this Report; 
The words are — *'And though the same results may perhaps be obtained 
on railways of better gradients, with more dead weights, than on iai!w'd5^s 
of bad gradients, yet this seems to be merely bringing down the good lio^ 
to the standard of the bad ;"— that is to saj', if" more dead weights," tfi^- 
greater loads, are carried with '* the same results,'* or at the same cost, 
no advantage is gained ; iso that, if natural or artificial mean^ enatM 
yoii to Carry greater, loads, and, in fact, perform more xoork^ dr in othei^ 
wbi'ds, darrif dn d greater trade with the same capital^ you are not to^ 
avail yourself of these advantages to extend your business, but Merely to 
withdraw so much capital- from a thriving concern. If the sole object 
wore to reduce the out-goings to the lowest possible scale, without refe* 
rence to the comparative receipts, such a maxim might be good. If thei 
construction of the railway, and the maintenance and working of it, were 
compulsory tax levied on the proprietors for the use of the public, with- 
out benefit to them, then indeed the only advantage of good gradients 
irouki be the diminution of exertion and of expenditore of power. To 
the heMt of burden a good road is certainly of little consequence, tf he 
is proportionably laden; but his owner wonM be surprised at being told 
that he oould gain nothing by being able to carry more goods, because' 
his h6rse wouM be worked tts muchf and worn out as soon^ as when he 
carried less^ 

I tfball now make a few observalions on the remarks and the hypothec 
tical cases which I l>efore referred to, and I think when I have called your 
attention to them, you will agree with me that they ooght not to paa» 
entirely unnoticed. 

In p. 2 of the Report, the difference between the Great Western Rail- 
way and other railways is compared to the difference between a canal 
for barges and a canal for ships^— a*most exaggerated'comparison, and one 
by no means diminished in effect by the qualification introduced by the 
words which follow, ** though not to an equal degree.*' A elhip-canal iH 
4 totally different thing from a barge* canal ; it is most costly, and if 
considered as a mere channel for the conveyance of goods, is very ilf 
adapted for the purpose. It is intended solely for the transport of th# 
ships to some inland port. The only change introduced in the Great 
Western Railway is in the dimension of one of the parts, hot ftr the pur- 
pose of carrying larger individual cargoes^ but for the purpose of carryin||^ 
the ordinary cargoes more advantageously. If a comparison be madls' 
with canals, it should be simply with the case of a canal which, being 
intended for quick service, or fly-boats, is made rather wider, to allow 
the boats more free passage through the water, and thereby diminish the 
resistance. The comparison apparently is thought to require some apo- 
Jogy, as it is said not to be extraordinary ^ should U appear that the lo- 
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cDmotnres liave twice the power of those on other lines ; '' and *' should it 
^e shown to be a parallel case te build a ship of 200 tons burthen, when 
there is no probability of ever obtaining a cargo of half the weight.^' This 
'Certainly is tantamount to the statement in a subsequent part of the Re- 
port, that the engines hai^e this excess of power, and that we have, in fact, 
provided for a traffic four times as extensive lets we can hope: to obtain ; 
yet, after producing this impression, the subject is dropped, and no attempt 
made in any part of the Report to prove it. 

In tke next paragraph (pages 2 irnd 3) there is a remark that^' it is one 
tiling to design that which is pleasing in outline and grand in dimensions, 
^nd it IS altogether another thing to design that which^ under all the cir- 
•cumstances, shall best answer the ead in view, one of those ends being a 
return for the capital invested." 

I must deny altogether that such a distinction necessarily exists. To 
make that larg&,/&r the sake ofappearance^ which ought to be small, is, 
^unquestionably, very difierent from studying the right size and adopting 
it; but I think that when a work is evidently well adapted to the object 
for which it is intended, it is generally satisfactory tt) the eye ; and that 
tlien there is rarely any dilSiculty in making it ** pleasing in outline ; " the 
distinction exists only with those who, like a bad archi ect, commence by 
vdesigning the exterior of a building, and then make the interior arrange- 
ments subservient. 

At the end of p. ^, a case is put which is strklly applicable, and which 
IS solved in a manner to assist the subsequent arguments ; but the solu- 
tion seems to me to have no other merit, certainly not that of correctness. 

It is supposed (what is indeed the actual case) that it is desired '^ to 
^ive the greatest impetus to the trade, and the greatest advantage to the 
■town of Bristol ; " and the way to do this is said to be, as if incontrover- 
tible, ** to connect it with the metropolis by a road on which parties could 
t)e carried for the smallest sum, and at a velocity not inferior to that at 
which they can be carried in any other direction.'* This is the first timel 
ever heard that to win the race it was sufficient to be not behind your com- 
petitor. If such were the rule in trado; why was the Liverpool and Man- 
chester Railway made % The means of communication were not merely 
4Mt inferior to, but probably superior to any in England. Why were rail- 
ways iatroduced at all, and the capital embarked in the general means of 
transit so enormously ^increased by the addition «Qf totally new work ? 
•Stage coaches and canafk lefl all towns exactly in the position which is 
here said to ensure the greatest im'petus to their trade. Besides, are there 
no points of inferiority in the case of the port of Bristol which have to 
lie compensated for," in -consequence of the superior local advantage of 
'Other ports t Bristol has, for some reason or other, fallen far believed Li- 
verpool. Will it be <ef no advantage to the trade of this port, and thereby 
to the revenue of the rail way ,thtt it should have superior facilities of com- 
«nuaication with London t Whether Liverpool continues at eleven- 
Siours' or is reduced to eight-hours' distance from London, it may be said by 
some to be still a day^s journey, while Bristoi will be brought within four 
hours or four and a half hours' distance ; and if this is reduced to three hours, 
which is undoubtedly practicable^ letters and orders may be transmitted 
and replied to during the business hours of the day; and precisely the 
same change introduced into the transactions of business that was effected 
by the Liverpool and Manchester railway, and a great increase in the 
trade of the place and in the traffic of the railway must necessarily 
follow. 
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This doctrine of ihe all-sufficiency of a ralkcay, without reference tcj' 
its quality, and the inutility of attempting to influence the amount of traffic? 
ly increasing the advantages, appears, under different forms, in other 
parts, and I shall not again refer to it, but shall proceed to another part' 
of the Report. 

The adoption of a difirrent gauge is compared, at p. 12, to the con- 
struction of a car\al "in a country of canals, with locks of such a character 
as would totally shut out the boats of all ihe canals that surrounded il.'^ 
l^ow, in the first place, os I have shown, the west of England is not a. 
country of railways; and, in the next place, there is no similarity in the 
mode of conducting the carrying department of a railwa3^ and canal. A 
barge, with its master and his family living on board, maj' go, and does 
occasionally go, without inconvenience, far out of the usual beat. Rail- 
way carriages and waggons must belong to the particular line on wliioh 
they run ; and, except in such castas as the Grand Junction and Bir- 
mingham Railways, which form, in fact, one line, although they happen to 
be made by two companies, it will never pay to iriist them in the hands 
of others. 

On the subject of the wide gauge, the opinions of Mr. Booth, of the 
Liverpool and Manchester Railway (which had been previously expressed 
in a letter to the Irish Commissioners), and of Mr. Smith, of the Leeds 
and Selby Railway, are quoted in favour of the 4 feet 8 inch gauge, and 
their answer in the negative, given apparently to the direct question 
whether they thought there was any ivant of safety^ or danger of overturn'^ 
ing, on ihoiT oicn raUicaijs. The case is purely hypothetical. I never 
heard of the dansrer of overturninn beinir advanced as an objection to the 
narrow gauge, although I have seen such a thing happen ; and whethet 
the objection be real or imaginary is the question to be decided by- 
such a reference 1 At any rate, the Directors of the Great Western 
Railway were quite competent to select the referees for its decision. 

I have the pie »sure of being personally acquainted with both these 
gentlemen, and entertain the greatest respect for them ; but I should 
never have thought of asking them such a question. If before building 
the Great Western steamship, we had written to some of the highly res- 
pectable and talented gentlemen who command the New York liners, and 
asked them if they considered there was any danger or inconvenience in 
the use of sails, aftd whether they should prefer steam, I thinlc we might 
have anticipated their answers. 

I shall here close my observations with the expressions of nay regret tliat 
the manner in which the important questions at issue have been treateid 
in the Report, has of itself prevented the discussion leading to any very 
isatisfactory or useful conclusion. It has been almost impossible to do 
more than to show that, whatever may be the state of the case,'lhe views 
taken in the Report, and the arguments advanced, are incorrect, and prove 
nothing. Another opportunity will probably occur of entering more fully 
into the real merits of the question, and for that I shall be prepared, 

I am, gentlemen, your obedient servant, 

London, 13th December, 1S38. (Signed) I. K. BRUNEL. 

« 
^1 ■■■■■■ ■ ^^^-^^-^ 

REPORT OF NICHOLAS WOOD, ESQ. 

Killingworth, Dec. 10th, 1838. 
To the Directors of ihe Great Western Railway. 
Gentlemen, — Having in my introductory letter to you of the 6th of 
Pcu last, entered at considerable length into the mode in which I had 
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daerped it riocessa/y to conduct the inquiry intrusted to me, of ^reportinj^ 
pii the Great Western Railway, and the experiments which I found it ne- 
cfesr*ary to make, to arrive at a decisive conclusion ; it will be unnecessary 
again to repent them in this report, especially as I understand you have 
determined, that the letter should be printed and laid before the sharehold- 
ers, at the same time that this is presented to them. 

In the prchminary report, I pointed outibe necessity of subjecting as 
many of the important branches of the inquiry to experiment as possible, 
and enumerated, so far as I then could, the particular part of the system 
which appeared to me capable of being so subjected to experiment. In 
the prosecution of these, as in all experiments of this nature and des- 
cription, innumerable and unforeseen difficulties have been met with, 
ami, 'although as 1 have stated previously, every assistance has been ren- 
dered by every person connected with your establishment, yet the nume- 
rous obstacles unavoidably met with on such occasions have be^n in. this 
instance so formidable, that it has been deemed advisable, and indeed ne- 
escsary,to curtail the experiments as much as possible,and only to perform' 
thoso which were absolutely necessary to elucidate the system in a pracJ 
tical point of view. Stili a body of facts has been obtained, which al- 
though perhaps not sufficiently comprehensive to embrace every subject 
connected with the inquiry in a scientific point of view, yet are of such 
extent and value as to enable me to enter upon the important task with 
much greater confidence, and rertainlv upon infinitely more secure 
grounds, than if I had merely confined myself to a personal inspection 
of the several works involved in the inquiry. And I likewise trust that, 
independently of the utility of these experiments, for the purposes of this 
inquiry, that the time, labour, and expense of performing them will be 
amply repaid by the information elicited by them, as a foundation for 
future operations; and by the additional, and in somo cases, new, most 
important, and unexpected light thrown upon the whole system, which\ 
is now shown to be yet far from being fully developed, and which could 
only have become known by such like investigations. And this mode 
of investigation of the system is peculiary applicable to the case upon 
which I am called to report, the plans of construction and working of your 
railway being to a certain extent new, or, at any rate, different from those 
of a groat majority of other railways, and having been adopted to remedy 
supposed defects of the old system ; any experiments, therefore, whichi 
would not only exhibit the capabilities of your plans, but elucidate and 
develope all the propertied, defective or otherwise, of the old system^ 
must be of the greatest importance, as bringing before you in a tangible 
and nriore prominent and conclusive shape, than mere opinion, all those 
defects or properties of that system which it has been your object to im- 
prove and modify. 

These experiments have been unremittingly prosecuted since the date 
of ray last report, with the exception of the suspension of a few days, 
occasioned by a most melancholy accident ; still the late period at which 
they have been terminated, (only on the 6th instant) and the early day 
which you state it is necessary you should receive my report, leaves me 
much less time than is necessary to properly compile and disgest all the 
various and complicated results and information elicited in the course of 
this extensive inquiry. This will render it necessary that I should confine 
myself a^ much as possible, to applying the result of the experiments and 
of my inquiries to the detcrminal\oi\ oi v\i^ q^vx^^^uc^vv^ %>3\iws\Vi^\^ '^^^^ 
i practical poiat of view ; and sViaW not, mote V\\^ti\^ t&»^\x\^l w^'^vrbw^^ 
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for the proper elucidation of the sutject, in that respect, enter npoir ev 
distract your attention, by any theoretical or speculative results arisiag; 
out of these experiments.^ 

I shall therefore have to omit the eonsideration ofsooae very important 
theoretical s^nd in some respects, practicaflly useful considerations arising 
eut of these experiments, which though necessary in a scientific point of 
view to elucidate the system of railways generally, yet which being ap» 
plicable alike to railways of the ordinary description,and of that adopted by 
you,.doea not necessarily force itself upon my notice at this time; and 
which could not be properly considered within the period allowed^me^ 
for making out this report, even if it had been advisable that sueh inves* 
tigations should have been *attempted^ 

With these remarksi i shaH' at once proceed ta consider, the important 
questions embraced in your request, and the objects wfiich appeared to 
me to be involved in the inquiry, and shall m detail point out th& 
mode which [ have adopted of determining the questions submitted tO' 
me ; and the conclusions which, in a practical point of view seem, so far 
as my judgment enables me to pronounce an opinion, to result from theee 
experiments and inquiries. 

Your instructions were, that I should nn(Jertake an examination of that 
portion of the Great Western Railway now completed, and investigate 
tho result of the whole system which has been adopted ; and my attentioa 
is particularly directed to .these points which may be said to constitute the 
peculiar features of the Great Western line, as contrasted with those of 
other railways, including in such inquiries tho construction and efficiency 
of the engines, as well^^ as every matter connected with the locomotire' 
department of the company. 

The Great Western Railway differs from the ordinary railways, in the 
width of gauge adopted, in the construction of the rails employed in 
framing the road, and in the adoption of uuch larger driving wheels thai» 
ordinary in tlie locomotive engines. 

The subjects for consideration are therefwe comprised under the fol- 
lowing heads of inquiry,— viz; the width of gauge, the mode of construct* 
ing the road, and the efficiency, power, &c. ef locomotive engines. 

The increased width of gauge might have been adopted, and engines of 
the saoc^e description as those used en other railwjiys might have beei» 
used, and it does not necessarily imply that the adopting an increased 
width, should render necessary the particular mode of construction adop-^ 
ted by Mr. Brunei, except in one point of view in which Mr^ Brunei has 
put, — viz : — •' That the increased width of gauge was* necessary for the 
accomplishment of a high rate of speed, and that he believes continuous 
timber bearings to be a most essential improvement where high speeds are 
to be obtained." Still, as the two questions are in some degree distinct^ 
we shall in the first instance consider them separately, and shall after- 
wards consider them in their connection with each other, as adyanced by 
Mr. Brunei ; and as the elucidation of these two heads of inquiry, includes 
that of the power of the locomotive engines, we shall not in this place 
make their consideration a distinct question. 

In order, therefore, to bring the subject cleaily before you, I shall first 
of all point out the objects^ so far as 1 can learn from the published docu- 
ments of your body, and from the reports of Mr. Brunei ,which have 
been expected to be realized by these departure^ from the more general 
plan of constructing and working laWwa^a , \ sWW ^}cv^xv ^v&.\,^ ^Qvi\«^>ci^v,W 
fBnost prominent objections which V\«LVc\)ecv\ iv\^Ae \jiw^\vi?,v\\v^ ^^^v^m.-^^vt^ 
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which I shall give, in dotail, the inquiries and experiments which appeared 
to me necessary, to ascertain how far these henefits have been, or appear 
likelj to be realised, and to what weight the objections appear to be en- 
titled. The result of these inquiries and experiments will be next con- 
sidered, and, with these materials, in obedience to your instructions, the 
system of construction of the Great Western Railway will be contrasted 
with the most improved railways of the ordinary construction and width 
of gauge. 

Width of Gauge, — The width between the rails of all the public rail- 
ways in England, is four feet eight and a half inches, the width of the 
Great Western Railway is seven feet ; the difference is therefore nearly 
one-half more or two feet three and a half inches. From the documents 
previously alluded to — from a careful perusal of Mr. Brunei's reports — 
and froln personal communications with that gentleman, the followlbg 
appear to have been the prominent advantages expected to be derived 
from the increased width of gauge, and which induced the adoption Of 
the width of seven feet. 

Attainment of a high rate of Speed. — On this point Mr. Brunei re- 
marks, '* with the capability of carrying the line upwards of fifty miles 
out of London, on almost a dead level, and without any objectionable 
curves, and having beyond this, and for the whole distance to Bristol, 
excellent gradients, it was thought that unusually high speed might easily 
be attained ; and that the very large extent of passenger traffic, which such 
a line would certainly command, would ensure a return for any advanta- 
ges which could be offered to the pubhc, either in increased speed, or in 
increased accommodation." For Mr. Brunei remarks — '*I shall not at- 
tempt to argue with those who consider any increase of speed unnecessary, 
the public will always prefer that conveyance which is the most perfect, 
and speed within reasonable limits is a material ingredient in perfection 
in travelling/' and the attainment of high speed appeared to involve the 
question of the width of gauge. 

Mr. Brunei also considers,)** that it would not have been embracing all 
the benefits derivable from the favourable gradients of the Great Western 
Railway, unless a more extended gauge was adopted, for if carriages and 
engines of a certain weight have not been found iirconvenient upon one 
railway, greater weights may be employed, and the same results obtained 
on a railway with better gradients; and to adopt a gauge of the same 
number of inches on the Great Western Railway, as on the Grand Jonc- 
tion Railw^ay would, in fact, amount practically to the use of a different 
gauge on similar railways, for the gauge which is well adapted to the one, 
is not well adapted to the other. ^^ . 

'Mechanical advantage of increasing the Diameter of the Wheels ^ with' 
out raising the Bodies of the Carriages. — This comprehends what is 
deemed by Mr. Brunei, the most important parts of the advantage of an 
enlarged width of gauge, viz., the reduction of friction by the increased 
diameter of the wheels, which at the same time by being enabled to place 
the body of the carriage within the wheels, the centre of gravity of the 
carriage is kept low, and greater stability and steadiness of motion is 
expected to be obtained. Four feet wheels have been put upon the 
carriages at present in use upon the line, but Mr. Brunei states " that he 
looks forward to the employment of wheels of a larger'diameter ^axvd^VsaS. 
he has been influenced to a cons"ii\eYt\\AG e.^X^wX^ \iv \<i^wj^xxv^^N$v\^^'^>^'^ 
increased width of gauge, by its ca\mbV\\U^a o^ ^xo^v^^V\N^\m>^^v>s^\sv«s^N 
whidh may take place in the system o? TwXtovvOis:' Vv^ '^^s^-^^ ^ 
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though there are some causes which in practice slightly ioflu^nce the 
result, yet practically the resistance frohi friction will be diminished 
exactly in the same ratio that the diameter of the wheels is increas- 
ed," and " considering that the gradient of four feet per mile, only pre- 
sents. a resistance of less than two lbs. per ton, and that the friction of 
the carriages on ordinary railways amount to eight or nine lbs. per ton, 
being SlOtiis of the entire resistance, any diminution of the friction ope- 
rates with considerably liiore eflect upon a road with favourable, than 
one with more unfavourable gradients ; and he further says ** I am not 
by any means, at present prepared, to recommend any particular size of 
wheels, or even any increase of the present dimensions. I believe they 
will be materially increased ; but rny great object would be in every pos- 
sible way to render each part capable of improvement, and to remove 
appears an obstacle to any great progress in such a very important 
jioint as the diameter of the wheels, upon which the resistance which 
governs the cost of transport, and the speed that may be obtained, so 
materially depends." 

, Admits all sorts of Carriages, Si age- Coaches^ S^^c, to he carried tcitJiiri 
(he wheels, — Presuming that the adoption of wheels of a large diameter 
is found beneficial, to the extent expected by Mr. Brunei, it became 
necessary that the carriages to be conveyed sliouM be placed upon plat- 
forms within th» wheels, to keep them as low as possible, which could 
not be done with carriages on railways of the ordinary width, a wider 
gauge seemed therefore necessary for this purpose. 

Increased facilities for the adoption of larger and more powerful Lo- 
comotive Engines^ for the attainmuit of higher rate of speed. Much stress 
has not been laid upon this by Mr. Brunei, although it has been alleged 
^hat great diiBculties exist and that considerable expense is incurred by 
being obliged to compress the machinery into so small a space ; and con- 
sequently, that a greater width of gauge would enable the manufacturer 
to make a more perfect machine, and by having more space for the ma- 
chinery, the expense of repairs would be lessened. 

Increased stability to the Carriages^ and consequently increased steadi- 
ness of motion:, npl from any danger to be apprehended, by the centre of 
gravity being higher in carriages of a less width; but that higher car- 
riages are more liable to oscillate upon the railway, than carriages of a 
greater width and less height, and that a considerable part of the 
friction is occasioned by the oscillation of the carriages, throwing the 
flanches of the wheels against the rails. 

These appear to be the more prominent advantages set forth by Mr. 
Brunei, as consequent upon the adoption of an increased width of 
gauge. I have taken the extracts from the report to the Bristol meeting, 
in preference to quoting from Mr. Brunei's communications to the direc- 
tors, inasmuch as that report is before the shareholders ; and also in that 
repoft of Mr. Brunei enters somewhat minutely into details on the sub- 
ject, and gives in a more determined and explicit pl^n the substance of 
all his communications to the directors on the subject. It would have 
increased the bulk of this report unnecessarily to have given all Mr. Bru- 
nei's reasons for the adoption of the increased width set before in that 
document, and this is also unnecessary, as the report itself is before the 
shareholders and can- be referred to. These representations and recom- 
mendations of the fengiueer, appear to have been the principal reasonsf 
ii^hicb had induced the adoption of an increased width of railway, e^S 
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staled in yonf' report to the shareholders, at the half-yearlj meeting of the 
2;5th of August, 1836. 

The objections which have heen advanced against the adoption of this 
departure fiom the ordinary width of railways, have been principally 
thfe following, viz : 

The increased cost of forming the read track of the Railway^ in conse- 
quence of a greater width of base required for the superstructure of the 
fails, and upper works. That the carriages were required to be larger and 
heavier. That the increased width of g;iuge caused additional fiiction 
ill passing through the curves. That it emailed a greater expense of 
constructing the engines and carriage, increased liability to tlie breakage 
of axles, &c. That it prevented a junction of the Great Western with 
other railways; and above all, that there were no advantages gained 
commensurate with the increased expense, and inconvenience of such a 
departure and disconnection from railways of the ordinary width, and se- 
veral other objections which have been urged by different persons against 
the system, which it is not necessary to enumerate. 

Previously to entering upon the consideration of the presumed benefits 
and objections incidental to the width of gauge, it will be advisable to 
bring before you the second part of tlie system of Mr. Brunei, viz : the 
mode of constructing the Railway^'' and in doing so I shall pursue the 
same plan as in the case of the consideration of width of gauge ; first of 
all to point the reasons which seem to have influenced Mr. Brunei in the 
recommendation of this particular plan, and the improvements over other 
plans which he anticipated from its adoption ; I shall then briefly state 
some of the principal objections which have been urged against it ; and 
lastly, detail and report to you the mode I have deemed advisable to in- 
vestigate, and determine all these conflicting questions, and then give the 
conclusions, which appear to me to result from the enquiries and experi- 
ments I have made. 

Construction of the Road, — Tt will not be necessary for me to enter into 
a detailed description of Mr. Brunei's plan of constructing the Great 
Western Railway, further than what is absolutely necessary to explain 
principles of construction, and in what respects it differs from that of 
bther railroads. 

The plan adopted by Mr. Brunei is that of a continuous bearing of 
timher with piles, upon which the iron rails that constitute the track of 
the wheels are placed. 

The construction may be thus shortly described, — Longitudinal timbers 
of a scantling of from five to seven inches in depth, and twelve to fourteen 
inches in breadth, and about thirty feet long are placed along the whole 
fine. Then these timbers are bolted to cross sleepers or transoms at in- 
tervals or every fif een feet ; double transoms each six inches broad and 
nine inches deep being placed at r!;o joinings of each of the longitudinal 
timbers, and single transoms of t!5 3 same scantling being placed midway 
between the ioininirs. Thesse tiansoms stretch across, and are bolted to 
all the four lines of rails. Within the two lines of rails of each track 
piles of beech are driven frwra the upper surface of the railway into the 
feolid ground, so as to retain a firm hold thereof, and the transoms are 
bolted to the heads of these piles. 

Sketches Nos. 1 and 2, Note A, Appendix, show this plan of construct- 
ing the railway. A B C D, and E F G H, are the longitudinal timbers ; 
u b a^ by the ilouble transoms ; c d, the single transoms ; and 1 '^ 3 4 
the piles. Upon the longitudinal Umbexa^ ^a s\\a'^^ ^x. t s^\w*^«w^\.^'^^ 
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3, a piece of hard wood ia laid upon which the rail rests, A B being the 
longitudinal timber, and e f the transom. No. 4, D, shows the sectioa 
of the rails on a larger scale, which is fastened down to the timbers and 
hard wood by iron screws. • 

The principal coujstruction is this, the longitudinal timbers and tran- 
soms being held firmly down by the piles, gravel, or sand, is beat or pack- 
ed underneath the longitudinal timbers, f^r the purpose of obtaining a 
considerable vertical strain upon the timbers upwards, and consequently 
to effect a corresponding firmness of foundation of packing underneath 
them. Without piles, the longitudinal timbers could not be packed in 
this manner, as there would be nothing to resist the pressure of the pack- 
ing except their own weight, and the piles were therefore introduced to 
hold down the longitudinal timbers, and to render it practicable to intro- 
duce a force of packing underneath. 

This* plan is pointed out very clearly by Mr. Brunei in his report to 
you on the 22d of January, 1838, and presented to the Shareholders at 
the half yearly meeting on (he 27th of February, 1838| and which, as it 
contains the reasons for its adoption, I give below : — 

** The peculiarity ef the plan which has been adopted, consists princi- 
pally of two points ; first, in the yse of a light flat' rail, secured to timber, 
and supported over its entire surface, instead of a deep heavy rail sup- 
ported only at intervals, and depending only on its own rigidity. Se- 
condly, in the timbers which form the support of this rail being secured 
and held down to the ground, so that the hardness and degrees of resist- 
ance of the surface, upon which the timber rests, may be increased by 
ramming to an almost unlimited extent. 

*-^ The first, namely, the simple application of the rails upon longitudinal 
timbers is not new ; indeed, as mentioned in a former report, I believe it 
is the oldest form of railway in England, but when lately revived and 
tried upon several different railways it has not, I think, succeeded as fully 
as was antieipated, and I believe this is very much owing ' to the want of 
some such means as that which I have adopted for obtaining a solid and 
equal resistance under every part of the timber, and a consistent close 
contact between the timber and the ground.' As I believe this to be en- 
tirely new, and to constitute an essential part of the plan,' I trust I shall 
be excused dwelling upon it for the purpose of fully explaining it. 

'^ In all the present systems of rail-laying, the supports, whether of stone 
blocks or wooden sleepers, simply rest upon the ground, and, oonsequent^ 
* ly, only press upon the ground with a pressure due to their own weight ; 
this is trifling compared either to the weight which rolls over them, or the 
stiffness of the rail which is secured to them. The block or sleeper must 
lie loosely upon the ground ; if you attempt to pack under it beyond a 
certain degree, you will only raise it, and for the same reason, it is impos- 
sible to pack under the whole surface of a block or sleeper ; one corner 
or end is unavoidably packed a little more than another, and from that 
moment the block or sleeper is hollow elsewhere. If this block yield as 
the weight rolls over, the rail itself resting on the two contiguous sup- 
ports, is sufiiciently stiff to raise it again, egad the support becomes still 
more hollow ; such is the operation which may frequently be observed by 
the eye, nlore or lessj in the best laid railways. 

** Where contiguous longitudinal sleepers have been tried they have 

also been laid loose upon the ground ; having no weight themselves, their 

length has rendered it impossible that tVvey &Viow\OL>a«i \«0\ ^w^^^xt^d by 
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•tlhc ground underneath, or that they sliould continue so, even if it were 
|>racticab1e to lay them well in the Srst instance. 

" It will be perceived at once that two lumps or two hard places in the 
round may leave such a timber unsupported for the interval of twenty or 
thirty feet in length, and, under the weight of an engine running rapidly 
over, it must in such a case yield and spring from the ground. 

** In the present plan these timbers, which are much more substantial 
than those hitherto tried, are held down at short intervals of fifteen to 
eighteen feet, so they cannot be raised ; gravel or sand is then rammed 
and beat under them, until at every point a solid resistance is created, 
more than sufficient to bear the greatest load that will come upon it ; as 
the load rolls over, consequently the ground cannot yield ; the timber 
which was held tight to the ground cannot yield, neither can it spring up 
as the weight leaves it ; and the rail be securely fixed every where in close 
•contact with the timber, that also is immoveable. .Such was the theory 
of the plan, and the result of the experiment has fully confirmed my exr 
pectation of its success. 

•* The experiments have been made under several disadvantages, and I 
am glad that it has been so, as we are more likely to perceive at once, 
and to remedy any defects, which might otherwise have lain concealed for 
a time. The packing, upon which it is evident every thing depends, was 
effected during long continued wet, and while no drainage at all existed ; 
looking forward to the necessity of repacking once or twice, the timbers 
and packing were left completely exposed. The severe frost which imme- 
diately followed converted the wet sand into a mass of stone, which we 
in vain attempted to disturb, and the continued dry frost has gradually 
evaporated the water it originally contained. The packing has shrunk 
considerably, and the exposed surfaces crumbled away, while the mass is 
still so hard within as to resist the pick-axe, and has been with some dif- 
ficulty broken through at some points with a smith's cold chisel and ham- 
mer. Under these circumstances, with an -engine weighing 14 or 15 tons, 
((and from want of adjustment, with more than half of this occasionally 
thrown upon one pair of wheels), constantly running over the rails, the 
■timbers have stood most satisfactorily." 

At the subsequent meeting (Oct. 10th, 1838), of the Great Western 
Railway Proprietors, Mr. Brunei thus gives his reason, for the adoption 
of this plan of constructing the road. 

''The mode of laying the rails is the next point which I shall consider. 
It may appear strange, that I should again in ttiis case disclaim having 
attempted anything perfectly new, yet regard to the truth compels me to 
•do sex. I have recommended in the case of the Great Western the prin- 
ciple of a continuous bearing of tiipber under the rail, instead of isolated 
^supports, an old system recently revived, and as such I described it in 
,my report of January, 1338 ; the result of many hundred miles laid in 
.this manner in America, and of some detached portions of railways in 
England, were quite sufficient to prove that the system was attended with 
many advantages, but sinc^ we first adopted it these proofs have been 
multiplied ; there need now be no apprehension. There are railways io 
full work upon which the experiments has been tried sufficiently to prove 
beyond doubt, to those willing to be convinced, that a permanent way in 
.continuous bearings of wood may be constructed, in which the motion 
«rill be much smoother, the noise less, and consecyiieixd'j — ^C'Cit. *>3cv«^ -ki^ 
•effects produced by the same cause — iVve wcax ^v\d v^^t Q.S. ^\i \»?^sS»s^«^, 
,m^ch hsiK : such a plan is certainly Ijest ada^vc^V ^o\\C\^ s'^^^^'5«%'^5w^'^^'^ 
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is the system recommended by me and adopted on our road. There are, 
no doubt, different modes of coostruction, and that which I have -adopted 
as an improvement upon others, may, on the contrary, be attended with 
disadvantages. For the system, I will strenuously contend, but f shotild 
be sorry to enter with any such determined feeling into a discussion of fhe 
merits of the particular mode of construction. 1 would refer to my laet 
report for the reasons which iafluenced me, and the objects I had in view 
in introducing the piling : that part which had been made under my own 
eye answered fully alf my expectations." 

These appear to have been the reasons for the introduction of this sys- 
tem of railway construction, and the objections raised against it have been 
-~The increased cost of constructions beyond that of other modes,*— the 
additional expense of keeping it in repair ; and, that it does not accom- 
plish the objects proposed by Mr. Brunei, in recommending it to your 
notice, — that the motion of the carriage is much greater than upon ordinary 
railways of the best coniitruction, — and, that there is a considerable in- 
crease of resistance of the carriages. 

The professed advantages to be derived from the increased width of 
^auge, and the construction of the road by continuous bearings and piles, 
are so extensive and numerous, while on the other hand, the objections 
alleged agaist them are equally so, that it appeared to me, as stated pre* 
viously, with the exception of awaiting the result of the teait o( time, there 
was only one mode of determining these complicated questions with^ any 
degree ef satisfaction, — viz. : to endeavour to investigate as many of the 
points as possible, by experimepts instituted for the express purpose, and 
to ascertain, if by this mode such a number of facts could be obtained as 
would, with the aid of the experience already obtained of the working 
of the system, enable me to arrive at conclusions which would, to unpre- 
judiced persons, determine the important questions submitted to*me. 

On a review of all the proposed advantages and above-enumerated 
objections, the most important points to be determined by experiment, 
appeared to me to be comprehended .within the following heads of 
inquiry : — 
^ 1st. The question of tho attainment of a higher rate of speed than on other 
railways ; whether the increaBed width of gauge is, or is not, either 
necessary or best adapted for the accomplishment of this object, and to 
what extent. 
Snd. The mechanical advantage or diminution of friction, by being en* 
abled to increase the diameter of the wheels, without raising the bodies 
of the carriages; and in what respect, and to what extent, the friction 
or resistance of the carriages is effected by, or bears upon the peculiar 
construction of the road. 
8rd. The comparative advantage or firmness of base, or road track of the 
Great Western Railway, with continuous timber bearings, either wilh 
or without piles, and if it does, or does not, produce a greater 'stead- 
iness and smoothnf^ss of motion to the carriages, and to what extent* 
These were the questions which appeared to me could not be determi- 
ned in any other way than by experiment, but which appeared to be capa- 
ble of solution by that method, and which likewise appeared to constitute 
the foundation of the entire system ; for if the plan was not either lie* 
eessary for the realization, or did not effect n greater rate of speed thdn 
drdinary railways ; — if no diminution of fridjdon was accomplished, add 
If no iocreased steadiness of motion totbo eut\«.^e« waa ^i^odui^* at 
4m/fii reiy conisidehible portion o{ lY^e Ku^tttjbAUXa 'W ^ "A^t^^ 
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(Vom the ordinary plan would be destroyed ; but if, on the contrary, the 
whole or some part of these desiderata were accomplished, then it re- 
mained to be determined whether the advantages did, or did not, counter* 
balance the disadvantages, or objections to the system. 

Attammeni of Speed. — The first question to determine was^ therefore, 
that of the attainment of speed. The most conclusive, manner of effecting , 
this appeared to be, to subject all the different descriptions of enginei 
upon the lino to experiment ; to ascertain at what rate of speed they could 
travel, the loads they were capable of dragging at different rates of speed, 
and the comparative power required to accomplish these different perform^ 
ances. Having thus obtained the power of the Great Western Railway 
engines upon that railway, by instituting a similar set of experiments on 
other railways ; we then had the comparative result of the (engines as to 
speed, and performance upon the railways of the ordinary width and plan 
pf construction, and upon the Great Western Railway. 

A set of experiments for the purpose of ascertaining the perform* 
ances of the several engines on the Great Western Railway was therefore 
commenced, and were conducted as follows : — • 

A certain number of first and second class carriages were selected 
and weighed ; they were then loaded with such a weight as would equal 
that of their full complement of passengers, with their luggage. A certaul 
number of trucks were also selected, weighed, and loaded with the weight 
which they were calculated to carry. 

The engine selected for the experiment was weighed, and also thd 
tender ; the quantity of coke in the fire-grate of the engine was care* 
fully observed at the commencement of the expeiiment, and also the 
quantity of water in the tender. The engine was then attached to the 
carriages fixed upon for the experiment, put in motion, and proceeded to 
the end of the stage without stopping. The coke having been previ- 
ously weighed into bags, the quantity put into the fire-grate during the 
journey was recorded, and at the end of the trip the fire-grate was 
filled up, as nearly as could be estimated, to the same height above the fire 
grate as it was at the commencement of the trip, and the quantity' thus 
consumed correctly ciscertained. The quantity of water at the begin- 
ning of the trip being known, the boiler was kept to the same height 
during the journey, the quantity of water left in the tender at the end 
of the journey was gauged, and thus the quantity evaporated in the 
trip was obtained. 

The mode of conducting the experiments was this : — Commenciri^ at 
Paddington, the engine drag^red the train from the depot to the first half* 
mile post, when it was stopped ; the steam was then applied to the cylin- 
ders, and the time noted ; for the first mile the time was recorded at every 
1(0 yards, for the purpose of ascertaining the progress of obtaining the 
average speed, and afterwards at every quarter mile. The train then pro* 
ceeded until it arrived at the twenty-first mile post, when the steam was 
jfhut off from the cylinders, and the train allowed to come to rest of 
i\fi^\L The quantity of coke consumed, and water evaporated, during 
each journey, was ascertained as previously explained ; and the rate of 
speed being taken at every quarter mile, the rate of velocity was also ob- 
tained, not only during that part of the journey at which a maximum rate 
o( speed was kept up, but also the time occupied in getting up the speedy 
and also of bringing the train to a stale ol t^«X, 'Wifc %aj«\^^\^iR«as^^'^s^ 
phaeryedin the return trip from M.a\deii\ie^A.\.CiYisj^\tk^Q»^\^^«^^8^^ 
Afii train was brought up to the tw«iily-iiecou^xei^'^'^«B^v«s^^^^'^'^^ 
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steam thrown upon the pistons, and thu time, coke, and water aEcertainetl 
iti the same manner as in the former case. 

Note B. Appendix, is a list of the names and dimensions of the engines 
subjected to experiment. 

Note C,is a section of the gradients of the line, with the length and 
radius of the curve. 

Note D, from No. 1 to No. 60, is an account of the experiments ort 
the Great Western Railway, shewing the consumption of coke, wateiC 
evaporated, and the time occupied in each trip with the different engines, 
with varying loads, and at different rates of speed. 

Note E, from No. 1 to Nx). 3, is a summary of the experiments an the 
Great Western Railway, shewing the maximum and mean rate of speed 
attained in each experiment, the quantity of coke consumed and water 
evaporated during the trip; and also the quantity of coke consumed per 
ton per mile, both exclusive of, and including the engine and tender, also 
showing the powers of the several varieties of engines in use upon that 
raihroad. 

On attentively considering the result of these experiments, we find thaC 
the extreme mean maximum rate of speed accomplished by these en- 
gines, has been 41.15 miles an hour, with the North Star engine, but th6 
Ibad which was taken at that rale of speed was •only 16 tons. It may 
here be observed, that the rate of speed shown in these tables is the 
mean rate from the time the engine obtained its full speed, until the 
gteam was shut off' at the end of the experiment, and comprehended a dis- 
tance generally of 19 miles, as may be seen on inspecting the tables 
in note E, Appendix. A greater rale was accomplished for a short dis*- 
tance during some of the experiments, as mucii as 45 miles an hour.^ 
The above expression of the maximum mean rate of speed is therefore 
the avera^fe rate of travellinff from one end of the stajje to the other, after 
the engine had got into full speed,and until the speed was again checked 
at the end of the stage. 

A rate of 40^ miles an hour has, it will be seen, been accomplished by 
another engine, the Apollo, but tvith n load of only nine tons: when tHfe 
load was increased, both with this engine and with the North Star, th^ 
speed was correspondingly reduced. The result of these experiments 
show that to effect a mean rate of about 40 miles an hour, exclusive of 
the time of getting up the speed and stopping at the termination, bet weeii 
the^two ends of a i^tage, ahout twenty miles in length, the load cannot b6 
mof*B than from 15 to 20 ions, with engines of the power of the Nortl^ 
Star. 

It may be here remarked, that unless very large and heavy tenderi»> 
are conveyed with the engines, the stages cannot be of a much long^er 
distance than twenty miles ; the quantity of water evaporated in this 
distance, by the North Star engine being upwards of three tons. 

The performance with the North Star was with a six-wheel, and 
a four-wheel passenger carriage, capable of containing 56 passengers ; the 
experiment with the Apollo engine was with a six-wheel carriage capable^ 
of containing 32 passengers, the full completment of luggage in both 
cases being allowed. 

It is scarcely necessary to state, that this is a load which cannot be 

considered a profitable or advisable one, to be fixed upon as a standard 

ibr the weight of the trains ; or such a load to be considered the weight 

of the trains on this Railroad for permanent adoption. It is only neces- 

ary torefer to the experiments, to see at what a saeriffce of power anti 
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cOtTsUmptioii of coke this rate of speed has been uccotnplisheil, to arrivtf 
at once at the conclusion, that if &>uch a rate of speed cannot be kept ui/ 
except at such a sacrifice, tho rate must be reduced. 

Thei^olus engine with 24 tons, reaHsed a rate of 37 miles an hour, and 
(he twelve-inch cylinder engines with 18 tons« accomplished a sioiilai^ 
performance ; there are likewise loads below that which it will be iiecea-' 
dary to provide for the legular traffic of the railway. 

We come now to the next load, on which experiments were made, 
viz. 32 tons; this would provi.ie accommodation for aboOt 112 people 
with their luggage^ with 2 six, and 2 four'W|;^eel iirst-clases carriages ; and 
with this lo)id the North Star accomplished a rate of nearly 37 miles an* 
hour, and the other engines about 34 miles. This is hkewise a less load 
than can be reckoned upon lor thepermanent working of the line,as it doetf 
not allow for the conveyance of private carriages, which must always he 
calculated to accompany the ^wift or first-class trains. 

With a load of 50 tons the speed realised by the Northern Star is nearly 
35 miles an hour; — with the ^olu8 32 miles ; — but with the other engines 
only 26^ miles an hour. 

When the load is increased to 80 tons, the North Star engine performs 
a rate of nearly 33 <> iles an hour ; but the performance of the iEolus en- 
gine is diminished to 24^ miletf an hour ;• and we see that a rate of 22^ 
miles an hour is the perfurmunce of engines such as the Venus, Netptune^ 
and Apollo, with 12 inch cylindtirs, and with 8 feet driving wheels ; and 
with the Premier and Lion engines, with 14 inch cylinders, and 6 and */ 
feet driving wheels respectively. 

it does uot appear, therefore, that with the best of engines at presenff 
upon the Great Western Railway, a greater velocity can be calculated 
upon; at the mean inaximun rate of speed than 35 miles an hour, with 
such loads as may be expected to constitute a first-class train. For ex- 
traordinary purposes, with a diminished loud, a rate of 40 rniles may \^ 
attained, but looking at all the circumstances irxidental to railways, with 
engines and trains travelling at the maximum rate of speed, it does not 
appear to me, that any standard equal to 40 miles an hour can be de- 
pended upon practice. The weight of two first-class carriages, one with 
six wheels, and one with four wheels, and of two second-class close-carri- 
ages, one with six wheels, and one with four wheels, with their complement 
of passengers and luggage, will weight about 31 tons ; but this does nat 
iiflow of any trucks for the conveyance of gentlemen's carriages, or for 
horse box. Upon the London and Birmingham Railway, since it has 
been opened throughout, the average weight of the trains, including 
passengers, passengers' carriages, carriage trucks, hor^e boxes and luggage 
vans, has been about 65 tons ; this includes both first class and mixed 
trains, the former heii)g upwards of 50 tons and the latter about 70 tons. 
Taking this as a standard for the Great Western Railway, it dees not 
appear that, for the first-chi^s trains a less weight than. 50 tons can be 
calculated upon; and with this weight the experiments show that a mean 
rate of 35 miles an hour between the stages, after getting up the speed, 
and before its being checked may be accomplished, under circumstances 
similar to those experienced during the time these experiments were in 
being performed, and with engines of the power of the Norlli Star. And 
it will be seen that with a load of 80 tons, which would not mucli exceed 
the weight of a second class train, a velocity of nearly 33 miles an hour 
can be maintained, during the time the engine is at the full I'ate of s\^ed. 

Taking 35 miles an hour therefore, \xs XV\^ mc'Avv v\\"asA\s\\\\sw x-^^si ^ "^^^^ 
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between the stages, ii will have to be considered what general average rate 
ran be kept up between one end of the line and the other; in this calcu- 
lation we have to take into account, the time lost in getting up the speedy 
and in stopping the train, the time lost at each station, and all the vicissi- 
tudes of wind, weather, and incidental casualties. On the other hand, I 
think it my dutj to explain, that these experiments, which are here 
brought foi ward as a standard for the assumption of this rate of speed 
on the Great Western Railway, thotigh it is not expected that more 
weight should be placed upon them than upon experiments generally, 
which must be considered as exhibiting more favourable cireumstances 
than the every day practical result ; yet it nfUst be taken into accouatf 
that the road for three or four miles from one end of the line was under 
repair, and would not therefore present what may be considered an average 
result, or what may be expected to be the permanent result when the 
road is in the best posftible order. We shall see afterwards to what extent 
this may be supposed to influence the general results ; I thought it my 
duty, however, to mention it in this place, that every circumstance con- 
nected with the inquiry likely to operate, in any degree whatever upon 
the general result, should be brought into consideration. 

On a mere inspectiou of these Tables, every person must be struck 
with the enormous increase of power required to efect a high rate of 
apeed, or a rate of 40 miles an hour, compared with that which !« 
required to propel a load at the rate of about 20 miles an hour. We 
eee the North Star engine, dragging 166 tons at the mean rate of 23^ 
miles an hour ; while the same engine under similar circumstances is 
only capable of dragging l.*) tons at the rare of 41-15 miles an hour. 
Again the iEolus engine, drags 104 tons at the rate of nearly 23 miles 
Hn hour ; and only 24 tons at the rate of 37-26 miles an hour. The 
engines of less power exhibit precisely the samo lesults, we see them 
dragging 50 tons at 26^ miles an hour, and only nine tons at 40^ 
Iniles an hour. 

If this had been the result of theoretical deduction, some suspicion 
wight have existed of its accuracy, but the above is the result of care- 
fnlly conducted experiments, made under precisely similar circum- 
4UtBces. 

Mr. Verplanck s Report on the Revenue, Beht^ and Financial Policy of the 

State of New- York. 

•the committee on Finance have had under consideration the several 
l^sblutions on which they were instructed to inquire and report to the 
'Senate. The inquiries to which their attention was directed, involve the 
Consideration of the whole financial condition and prosperity of the State, 
^d of the cost, revenue and general policy of the great works of internal 
ittiprbvement, which are either actually in progress, qr seem demanded 
1^ the wants or the will of the people. Instead therefore of answering 
Cnngly to several points of the resolution in the precise order in which they 
Hire plt>posed, it is thought that the objects of the inquiry may be more 
(mtisfactorily obtained by a succinct exposition of the results of this ex- 
iltnination, and of the views of finances and state policy which they 
iateest 

The first point of inquiry to which Ihe aUctvXvou \% w«X\xx«kU^ directed 
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1. What is the probable cost of the great pubhc workt now actually in 
progress, and how much of this amount yet remains to be raised and 
expended ? 

These Works are, — Firsts and by far the most important, the Enlarge- 
-ment of tlie Erie Canal ; second^ the construction of the Geuesee Valiejr 
Canal ; third, the Bhtck River Canal. 

Whatever may have been the errors or the variations of former estimates 
of expense on these works, or the causes of such variation or errors, there 
seems to be every reason to rely upon the estimates last submitted by the 
Canal Commissioners, and the engineers in the service of the Stale, in 
answer to the inquiries of this committee, as well as more formally, in 
their recent reports to the Legislature. A large portion of the whole line 
of the Erie Canal is now actually under contract, amounting to about 
one half of the whole cost of the work, and embracing its most ezpensive 
and difficult parts. About ten per ceut. of the whole estimated cost has 
been actually expended on various points and in different kinds of work. 
New surveys and measurements of the remaining parts having been made^ 
with new estimates founded upon the prices of the actual payments and 
existing contracts, the results furnish materials for an estimate of the 
whole cost entided to as full confidence as any estimate whatever can 
ciaim, and cannot, in all ordinary probability, be far from the truth. 

The exyenditures, contracts and re-surveys of the Black River add 
4SerQesee Valley Canals, afford materials for a similar and equally satis- 
faelopy (approximation to a precise estimate of the final cost of theae 
works — more than four-fifths of the whole estimate of the Grenesee Yalle^ 
Canal j :having been expended or contracted for, and more thau half that 
Afjlhe ^lack River Canal. 

The entire cost of the enlargement of the Erie Canal, as estimated kj 

theCommtsssioners on these data, is $83,408,'80O 

The Genesee Valley Canal, if finished accoreing to its 
originill plan, fi)ur-fifihs of which are now under con- 
«tfact,^ill cost 4,900,'OOD 

'i%e'Bki6k River Canal, (also including damages,) will 
cost 2,4Sl;760 

$30,784,600 

^f this amount there has already been expended up to 

the 1st of 'February, 1839— 
Fofvihe 'Brie enlaigement, $2^874^300 

For^he Genesee Valley, 430,800 

^orthe Black River, 2d7i800 



^■■AMhMlik 



Amounting in all to '93;( 

LeaiHRff to be expended, '9S7jO86,Q0O 

Sat of this amount there was provided from loans already 
made, and drawing interest in thebanks andl used, on 
February 1st, 1839, ^1,9I9^M> 

Leaving to be raised and applied for the construction of 
3^ canals' on^ the plan and acale now under operation, ||f25i780,100 



M*ibM|*M»m*M^ 



Ckmnoctad with<the question of the probable amiQitDt of ei!peiMe7il^ 
be incurred for these works, is -anothet "^eMTiXjiy^ Vj ^icitb TAwS^sfeo^sdck:^ 
iaquiij — Ifbetber or oo any impoftttat ecmio^ cml\ia ^^)^x^^»^^^ 
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f 
tent with llie siiccpusful future operation of the fjystom, by altering and 

<M>ntracting the plan of the canals? 

It has been stated by some, who have the best means ot information^ 
that economy and retrenchment in details may be effected to n consider- 
able amount, and probably sufficient to balance any contingent increase 
of the aggregate expense frc»m oilier unforeseen causes. But these relate 
to matters of detail, and do not touch the greater question of diminishing 
the scale of the enlarged tirie Canal-— or of stopping that enlargnment, in 
its present dimensions, at Uiica or Syracuse; and of retrenching the 
lateral canals in a similar manner. 

It is not necessary here to enter into a yndiscussion of the policy of 
constructing the enLirged Erie Canal, on the ample scale adopted, and 
with very expensive, but durable and solid workmanship and materials. 
Some of the reasons for this are to be found in the reports of the Canal 
Commissioners. Whether these outweigh the additional expense, it would 
be the duty of the Legislature to inquire, if this were presented as an 
entirely new question. But whatever may have been the wisdom of that 
policy, (if it be doubtful,) it now seems neither wise nor easy to attempt 
economy by an essential alteration or contraction of the plan of the great 
canal. 

In answer to- the inquiries on this point by your committee, the acting 
Canal Commissioners replied, "that they are not aware of any advanta- 
geous change which can be made in the plan of the public works. They 
have added no specifiCTeasons ; but when it is considered, that above three 
millions had been already applied to the construction of these works on 
the present plan, on the first day of February last, and probably amount- 
ing to five millions paid or due before the first day of May — that about 
eleven millions worth of work on the Erie, and four and a half millions 
on the other canals, are already under contract, and in progress of execu^ 
tion or preparation of material — that the constructions already executed, 
or in progress, would be often either inconvenient or useless for a canal 
diminished in size in other parts, — it will be perceived, that now to con- 
tract or materially change the whole plan, would be to throw away much 
of what has already been expended, and would subject the State to very 
heavy damages upon the contracts already made, and in part acted upon 
c-rperhaps not less than twenty per cent, on the amount. The result then 
would be the obtaining an inferior, less useful, and less durable work, at 
very nearly the same cost with the completion of the present plan. It is 
probable that such a change could not be effected without a loss of five or 
m millions of dollars. Indeed, the loss might be nearly as great as any 
saving that could be effected by abandoning the present large dimensions 
and solid constructions, and substituting a smaller and cheaper work, 
which would certainly be always more expensive to the public in the cost 
of tr^sportation, and less capable of meeting, in future years, the wants 
of the augmented population of the west,or of yielding to the State the 
increased revenue which the commerce of such a population would tender 
to our aeceptance 

If these views be appoved by the Legislature, there must be raised for 
the works in progress the sum of abou twenty-six millions, in such annual 
amounts as the means of the State, prudently administered and applied, 
may conveniently supply, and as the interests of commerce/ as well m of 
iN canal revenue, may hereafter require. 

TV be continu^dt 



AMERICAN 

RAILROAD JOURNAL 

1 

AND 

MECHANICS' MAGAZINE, 

y rb * 

r: // ; ^ 

N«« lO, Vol. 11.-1 1V1 AV 1<^ I^^Q rWh«l« N; JM9t 

New Series. J , itJAY 1C>, lOiJy. Lvol. VDl. 

■ I' - I • W • • I I I I - I .I I I 

Mr, Verplanck's Report on the Revenue^ Debt, and Financial Policy of the 

State of New- York. 

(Continued from pa^e 320.) 

There are also various other plans presented the Legislature, for Rail* 
roads, and other works of int^nrnal improvement. These are urged aliktt 
upon high and broad considerations of general policy, for the .welfare, the 
commercial intercourse, and prosperity of all, and upon specific grounds 
of equal justice to the various parts of the State demanding something 
like a proportional distribution of the general credit and capital for the 
common good, in effecting objects of too great magnitude for the private 
means of those principally and most immediately interested in them. 

The selection of those objects, and the means to be applied to them, 
depending wholly upon legislative discretion, cannot be predicted. The 
ultimate amount of such appropriations, whenever the State waid free 
from other burthens, might be very great. But a limit«d appropriation 
only could be made during the five or ten years (as the case may be) 
required to complete the present works. A sum not exceeding twelve 
millions distributed during those years, diminished or increased annualljTy 
according to the revenue of the State, would, it is presumed, effect many 
of the most valuable of these objects. This would impose the obligaiioil 
of raising, including the cost of the canals, about thirty-eight mUlionSt for' 
such objects, and in such a period of time, as the Legislature may deem 
advisable. If, however, more time, or a more cautious policy shooM^ 
prevail, that sum might be lessened some millions. It is stated, howeveri 
at a sum' which, (it is believed,) will be shown in the remainder, ef this 
report, to be within the probable fiscal means of the State, without direct 
taxation. 

11. Can these several works be completed within a few years, and a 
large consequent state debt be contracted, with any reasonable prospeoi 
of meeting the interest without imposing heavy taxes, or with any reason- 
able, well grounded hope of the gradual diminution and ultimate extinctioa 
of the debt ? 

To answer this satisfactorily, it will be necessary to ascertain what are 
the real present debts of the Stale — what our necessary and usual cuf rest 
expenses, and our actual and probable income. 

Throwing aside the fictitious charg^es «i^^.vci«^. VVi^ ^^ ^tk^^vi^^^®^^^ 
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nrhich. appear in our books, but are not real debts against the Staie^ that 

real debt may be thus stated : 

The debt called the Astor stock at 5. p. c. $561,000 

That of the fund belonging to the Safely Fund Banks and 

Used for State purpose-, 586,530 
There is an old outstanding debt of the Canal Loads, not 

yet.due, 2,259^854 

The Oswego Canal Loatr 421,304 

Cayuga and Seneca Loan 237,000 

Chemung Canal Loan 316,000 

Crooked Lake Canal Loan 120,000 

Chenango Canal 2,362,530 

Stock issued for the Black River Canar * 591,446 

Genesee Valley, &c. 2,000,000 

Erie Canal Enlargement 1,000,000 



Total debt $10,455,640 

From this gross amount, the sum of $1,9^6,846, being the unexpend^ 
balance of the Genesee and Black River Canal Loans remaining at in- 
terest in the banks, might be deducted, but that sum having been already 
deducted from the cost of the construction, cannot again be brought into 
the account. 

There is howevegr a fund provided, for the purpose of paying* the okl 
canal debt, when due, part in bank, part secured on bond and niort- 
gage, amounting to 2,702,68^ 

Exceeding by $444,000 the amount of the old canal debt not 

yet redeemable . — ' » ■ 

Real debt of the State 7,742,982 

If to this be added the estimated sum to be raised, for complet- 

ittg the works in progress 25,769,100 



The whole amount of debt present and future will be $33,512,082 

If additional enterprise?, as above estimated, should be added to an* 
amount not exceeding twelve ntilHons, this would swell our ultimate re- 
sponsibility to forty-Jive millions and a half. There are besides these 
present debts and prospective loans, some contingent responsibilities of 
the State, by which her credit in shape of a State Stock has been ad- 
vanced to incorporated companies for different Internail Improvements, 
these companies- being responsible with their whole means in the first 
instance for (he payment of the interest, and the final' redemption of the 
principal. The chief of these is the pledge of an advance of three mil- 
lions to the New- York and Erie Railroad on certain conditions not com- 
pUed with beyond the first advance of $100,000. If this form of aiding 
this great work should be persevered in, it will just so far diminish the 
amount above calculated as being likely to be demanded for such subjects. 
If the Road should be made by the State, the advances of course will not 
be claimed. In either view this sum should not a second time enter into* 
the account. The credit of the State is pledged to the Delaware and 
Hudson CanalfCompany for $800,000; for this, the canal Itself, and all the- 
property of the company is mortgaged. The interest had been regularljr 
paid by the company, and occasional dividends to its stockholders out of 
surpli^ profits above that interest. The stock of the company fluctuateili 
In the market, but. at its lowest price indicates a considerable value above^ 
he amount ot'lht debt for which the State is answerable^ 
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The same is the case in relation to the several loans made or pledged by 
4aw to railroad companies — i. e. the Ithaca and Owego, $280,000 ; 
the Catskili and Canajoharie, $100,000, with future payments to 
$200,000 more. . All these leans, (except the first instalment to the last 
named company) are secured by a much larger expenditure upon the work 
itself, as to guard against any serious loss. If any doubt, however, should 
be entertained, an allowance might be made in the calculation of our 
responsibilities of ten percent, as a ^guaranty against loss, which on the 
whole would be $150,000. 

2d. What are the annual expenses of our State Government, not in- 
-cluding the appropriations for our great works of 'internal improvement, 
nor the interest on actual debt — as well as exclusive of all local charges 
and all the payments for the support of education, defrayed by the funds 
devoted to that purpose? Whht means have we to meet them ? 
The ordinary expenditure for salaries, pay of Legislature, 

military charges, printing, state annuities, and contingencies, 

amount to i|k245,000 

Add for miscellaneous charges . 55,000 

$300^000 

There are besides temporary charges, as at present for the 
geological survey, $26,000 

Building State Hall, 25,000 

" Lunatic Asylum, say 50,000— j^IO 1,000 

Some of these expenses, as for building the State Hall and 
the geological survej^ will soon cease. Others, as the 
Asylum, or new objects of benevolence, will take their 
place. The average ordinary expenditure for State pur- 
poses, will thus be $400;OM 

The average income from the Salt duties, and on sales at 
auction, taking the last six years together, was $312,000. 
They may be fairly assumed at $300,000 

. Thus leaving, of the ordinary expenditure for the support of 

the State Government, to be supplied from other sources, $100,000 
The only other considerable sourcef of revenue* under onr present sys- 
tem, is the Canals. That, however, we find sufficient not only to meet all 
charges for repairs and superintendence, with interest on our debt, but to 
leave a surplus. 

In 1838, a year of so extraordinary business, the income of the E>rio 
and Champlain and lateral Canals was $1,481,600 

Expenses to repairs, collection of tolls, &c. 639,700 

Clear income, $841,900 

This leaves a surplus, applicable to the interest of debt of $742,000 

And after paying the interest of the present debt, gives a surplus of about 
$360,000, applicable to the expenses of the constructing the Canals, and 
to meet the interest on about seven millions more of loans when needed—- 
supporting by the present income the charges on a total debt of fifteen 
millions. 

How then is the State to meet the interest upon any larger debt, espe- 
cially such a one as that consequent upon the steady production of the 
]great works, the cost of which has been above estimated 1 If the canal 
income were fixed and stationary, the iucteaa^d \wX«t^^X, ^^\ v«^ ^x^^s»^^ 
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y^^urt 6f annual loans could be met 'only by direct taxation. Were that 
result necessary to accomplisb any great desirable object, as it appears 
to be in some of our sister states, there is nothing in that idea that would 
possibly effect the permauent credit on the State. A debt voluntarily 
irreated by a free State, for the public improvement, adding more thaa 
equal value to the productive property of the State itself, whilst il 
augments the prosperity and the comforts of all, presents to the capitalist* 
at home and abroad, looking for a safe investment for his funds, far 
more perfect security than can be offered the most powerful raonarck 
who has lavished borrowed capital in desolating war, or in unproductive 
demoralizing pomp. Nor could the interest met by taxes for such pur- 
poses ever become so burdensome to the great and wealthy stfLte, as to 
diminish) in any perceptible degree, the value of its real estate, or induce 
any considerable number of the people, or of its legislature, evea for a 
moment, to entertain the notion of the breach of the public faith. PubHic 
credit is the peculiar, the cherished* and the precious possession of every 
free people — more valuable, and more valued, iu precisse proportion to 
th^ tshare of civil liberty they enjoy. It is the inexhaustible treasury 
of every well-governed community, its sure resource in the day of 
^ril and necessity, its most powerful agent in every effort it may be 
called to make, to protect the liberties, or to increase the happiness 
of its people. 

Were such restart to taxation ever to become necessary to meet de- 
asands to the amount of the whole cost of our projected improvements, 
it would require the raising, upon the increased wealth of this Stato 
some years hence, then enjoying all the benefits of those improvements, 
and upon a population of three millions or more, about one millions 
and a half of dollars annually, which would add to the general tt^xtlion 
from a fourth to one -third additional to the charges now imposed by 
law for city, county, and road taxes — a burden never to be imposed 
without great and adequate reasons, but still having no approach, even 
remotely, to that grinding taxation which, on the other side of the At- 
lantic, depresses the value of all property, dries up the sources of wealth, 
and paralyses industry and enterprise. 

But these considerations are chiefly important in their bearing on the 
▼alue of our stocks in the forsign and domestic msrket, and as giving 
just confidence to the capitalist, under any and the most gloomy views 
be may take of the credit of the stocks of any of our States. They 
may be important, too, in relation to some wild extravagant opinions 
and predictions of evil which have been entertained and expressed. Since 
%y assunning the worst probable result, they show how far from tho 
truth the assertions thus loosely made, could prove to be, even if the most 
-gloomy prediction, of disaster and disappointment, in relation to the public 
UriStks of any of our great States, should be realized, contrary to alipro- 
%abiUti^ founded on long experience. 

But the prudent and conscientious republican legislator will look upon 
Ihts subject ia another point of view. He will feel that it is his dutj to 
be provident of the future, to guard against the imposition of any tax^ 
however staall, not necessary for some public use ; and rather refraia 
from expenditures, otherwise laudable and beneficial, than to incur tho 
neoessity of burdensome, or even of inconvenient taxation* 

But the financial affairs of New* York as viewed by the lights of our 
own bkftory and oxperience, do ivol vtcii^Q \i\ie fk«^«i[vv^ ^ ^u^ «»kal* 
ierantive. 
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The increased population and business of our State will, as the ex" 
patience of the old canals JidS. shown, add a good deal to the tolls of 
the lateral canals now made or in progress. But neither these nor 
the transportation of our own State on the enlarged Erie canal, though 
that too must continue to increase with our increasing numbers and 
capital, can be relied upon for such in increase as. to support, and 
finally extinguish, the debts created by our projected public enter- 
prises* For this purpose we may look with confidence to the trade 
of the western States passing through the Erie canal. The calculation 
ior the future here rests upon results actually attained, add every day 
repeated. The property from other States passing into the Erie canhl 
by Btiffalo increased as follows in the last four years : 

1835, 22,124 tons. 

1836, 36,273 " 

1837, 42,229 '* 

1838, 68,187 '• » 

The merchandize passing to the west from Buffalo was 

In 1835, li,466 tons. 

»» 1836, 30,874 *' 

" 1837, 22,236 «• 

•» 1838, 32,087 ** 

The amount of wheat and flour, those great articles of y^estern produce, 
increased steadily from 15,835 tons, in 1835, ta 67,979 in 1838. An 
analysis of the reports for tolls in 1838, leads to the conclusion, that of the 
$311^0,000 of tolls on wheat and flour arriving at the tide water, about* 
$190,000 was contributed from the western slates, either directly or else 
indirectly, by supplying the place of our own grain, which would other- 
"wise have been consumed in the State. The Jtolls on merchandize passing 
out of the state in the same way, amounted to $21,000. These «um8^ 
"With the addition of tolls upon some other articles (as salt) passing a lese 
distance, making an aggregate of $500,000, drawn from the trade of the 
western states, or more than one third of our gross tolls. . On this amount 
a steady and regurlarly accelerated increase of not less than from twenty 
to thirty per cent, annually, may be inferred, from our past statistical 
evidence. When we consider the rapid influx of population into Michi. 
gan — the increasing population and production of Ohio, Indiana, Illinois, 
fend Wisconsin — the connexion of the Wabash and Erie canal, end the 
other works of the same nature, with our own trade, bringing within ite 
reach an immense region, as fertile as our our own Genesee Valley-^ 
when to this we add the new inducements to transportation through our 
canal, offered by the greatly diminished expense of transportation on our 
Improved work, (in many cases one half,) it would be in contradiction 
to all evidence from the past, to debt of the long continuance of a pro- 
portional increase of business from ihe lakes to the tide water. All former 
calculations as to the augmentiUion of population, trade and revenue in 
this country, under similar circumstances, have fallen short of the reality. 
Tlius reason, not imagination, will teach us the probabilities here. But 
we may refrain from any bold calculation — we may plaCe a prudent and 
practical limit even upon the most moderate estimates — without shaking 
our confidence in the financial means of the state to proceed in her works, 
without fear and without taxation. 

Nor will the increased gross iivcome o^ o\3^t ci%xv?\\i^€\\K^^^^v^^j»R.^ 
bjr increased expense of repair and a\]L^etvcv\.^x\^^Tic^^ ^<3k\t^Y^'«^^'*'^%'^ '^'^ 
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^enlarged dimensiorw of the works. Oa the contrary, wo feave not only 
the reason of the thing itself, but the evidence of the past, furnished to tho 
committee by the Canal Commissioners, of the expenses of the Chenango 
Canal, built on an improved style of construction, (yet still much inferior 
in durability to those of the Erie Canal,) that such expenses will be dimi- 
nished. They certainly will be so throughout, if not actually in amount 
yet very much so in proportion to the gross income, thus leaving a larger 
proponion of net revenue. 

Under all these circumstances, there is little reason to doubt a rapid 
but a regular increase of our canal income for many years. The calcula^ 
ti^n of the Canal Commissioneers cannot be accused of exaggeration, 
when they say, in the special report of March SOth, 1839, reiterating 
thoijr estimate of 1837, that ** it is not extravagant to suppose that in a 
few years after the completion of this great improvement, the lolls on the 
Erie Canal would exceed $3,000,000 annually." This would leave a net 
jevenue of two millions and a half from this source in addition to the whole 
•revepue from all other works. 

Yet a cautions, and perpaps timid, prudence, not unbecoming the faith- 
ful legislator, will suggest that unforseen circumstances, while they may 
accelerate, may also delay, the income of travel and transportation on our 
public works. Our financial policy then, if wisely provident, should guard 
against any embarrassement that might be caused by too confident a - 
reliance on increased revenue, arising from causes too deeply rooted to be 
prevented from working out their ends, but which, nevertheless, may be 
• possibly retarded in their operation for a time. 

To avoid, then, the necessity of resorting to taxation, however small, 
the obvious and sound rule of our financial policy will be, to adjust the 
loans of each ytar^ so that the annual interest of the whoU debt may always 
faXl within the clear income of the state — the average income of tho last two 
or three years being taken as the measure of the total amount of interest 
on the loans. Such a rule rigidly applied, would furnish a self adjusting 
check upon expenditures either too great or too hasty, and yet would 
admit accelerated speed in the works, and increased appropnoation^ when- 
ever they are demanded by the wants of business ; of which wants, the 
first and clearest evidence would be, the very income furnishing the means 
of relieving them. 

Such an arransrement of loans would conduce to another incidental 
advantage, not to be neglected in so large a financial plan. It would 
enable capitalists here and elsewere, and those who by purchasing whole 
loans supply the demands of persons seeking smaller permanent invest- 
ments, to make regular calculations on the probable amount of loans re- 
quired in each j'ear. Such knowledge experience has shown to conduce 
to a much more regular and steady demand and better prices for new^ 
loans than they command when thown into the market quite irregularly 
and unexpectedly. 

Thus assuming our clear income from our State works to be augmented 
in a ratio corresponding to the probable increase of our external Western 
trade, till it reaohes three millions in 1849 — a calculation which may fall 
short as to the present, or is to any other year, but of the highe-^t proba- 
bility, as to the average mcrease — in that case, all the public works now 
in contemplation or existence would be accomplished in ten years, the 
interest of the debt contracted for that object regularly paid without resort 
^^o other funds or taxes, and a large surp\>]LamQ.oiu^\e,l\.lQi\J[\ft^axV3 ^k- 
ction of the loans. 



The Great Western llaiTioay. 9ST 

A more rapid progress of canal income, such as woulcl' reach a clear 
irxcome of two millions and a half in 1846, would enable that year to see 
the State works completed, and the future increase of revenue left free for a 
sinking fund of great efficacy. ^ 

According to either of these estimates* there would be generally some* 
surplus of income above interest and expenditures which would go so far 
to lessen the amount of loans to be raised and of the debt due at the end of 
the term, or it may from the first be considered as a sinking fund. It may 
also be considered as an allowance for unforeseen contingencies iJeyond the 
estimates, or for any temporarj' fcilling off oif revenue to meet interesjts, in 
any linprosperous year. The annnal loans, under the aspect of things, 
would be from three to five millions, according to the income of the works 
themselves — and the amount might be still further increased or diminished. 
Some tabular views and calculations of expenditure, debt, income and 
reimbursement, founded upon these probabilities, and stated in round nuni' 
bers, ha^e been prepared, and are herewith submitted. These are of course 
presented as probabilities only, so as to bhow the operation of the system. 
But whether they may be thought to exceed or fall short of the real future 
result, there is the best evidence of our canal and financial experience, that 
the general principles on which they are founded are correct. 

These views of the financial means, engagements and prospects of thia 
State, would be imperfect, if they did not include some mention of another 
great and productive, though contingent resoarce. The immense naiionaP 
domain of the Public Lands presents a vast and productive fund, to whicl^ 
many of the Stales have looked as the common property of the whole 
United States, affording, in the distribution- pf its proceeds, an abundant 
supply for the liberal support of their various plans of internal improvement 
for very many years. A bill, providing for the distribution of the proceeds 
of these sales, (as might accrue) among the States, in the ratio of their 
several populations, formerly passed both houses of Congress by large 
majorities, but did not then become a law. The proposition has been* 
since urged again by many States, and is daily assuminng a more general" 
and more intense interest and importance. It is accordingly foecoming^ 
very probable that this measure, in some form, or under some modification* 
or other, will be carried into effect. 

Whenever this is done, and in whatever form or rate of distribution, the 
revenues of this populous State will receive a large augmentation froni 
this source. This may either be apphed directly to the works in progress, 
and so far lessen the amounts borrowed, or may be regarded as the means 
of meeting interest on large loans, and so hastening the completion of the 
•v^orks — or it may be reserved as a sinking fund for the early reimburse- 
ment of the loans, according to the amount received,, and the needs or the- 
policy of the State hereafter. 

All which is respectfully submitted. 



We are much indebted to our correspondent for the following notice,, 
and invite them to do the same. 

Messrs. Editors, — In a late number of your Journal, you invite En- 
gineers and others, engaged on Railroads to send you some accounts of 
what may be doing in their neighbourhood. This notice has induced me 
to forward you the few following remaYka m\^W\\Q^\Q \>^^^^^\;^^^"^<i^ 
Jtoad of Georgia. 

This Road intended, to form aYmkmvYvt ^:WvuQl\tft\stw^«^^^'^'^'^^ 
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now being constructed between the Atlantic Ocean and the Tennesseet 
River, will extend from the city of Macon, to a point five miles west of 
the village of Decatur in Dekalb county. — At this place, it meets tbei 
Western and Atlantic or State Road, which last extends to a point al 
or near Rossville on the Tennessee River. 

Of the Monroe* Rail Road, that portion between Macon and the town 
of Forsyth, a distance of 24 miles, is complete, and has been in active 
operation since early in December last. — A corps of Engineers is now 
engaged on that portion about Forsyth, locating and preparing it for tha 
contractors as fast as possible. Six miles are now under contract, and 
the farmers along. the line of Road feel such an interest in the work, tbat 
they stand ready to commence the grading of the remainder so soon a* 
it can be staked out.' 

The grading of the first Division of 24 miles has been heavy for this 
section of country, costing when complete near $20,000 per mile. 

This is owing in a great degree to its contiguity to the Ocmulgee RJvcr^ 
causing the line of Road to be very tortuous and winding in its course, 
and frequently requiring shorter radii than that adopted as the minimum 
to fit thegjound to the best advantage. — The minimum radius was fixed 
at 1,910 feet, and the maximum grade a 36,96 feet to the mile; conscN 
quently, increasing the cost of grading in many. 

The Road will be constructed for a single track, being 16 feet wide in 
the excavations, and 14 on the embankments. — Like most of our Southern 
Roads the superstucture of the Division between Macon and Forsyth 
consists of string pieces of burnt pine 5x8 inches, and on them a flat iron 
bar. — The cross ties are 4j feet from centre to centre and 8J feet long,^ 
with substantial mud sills under them in every instance. — Width of 
track is 5 feet — That part of the Road above Forsyth will be laid with 
an edge rail of 45 lbs to the yard. 

. Connecting with this road at Macon, the central Rail Road of Georgia, 
extending to Savannah, a distance of 200 miles.. — About 70 miles of this, 
road is now complete and in operation. — The whole of the State Road 
will be put under contract during the next summer, so that.in less than 
three years from this time, there will be a connected hue of Rail Roads 
between the city of Savannah and Rossville, a distance of more than 400 
miles, thereon by the Uiwassee Road, some 90 miles into the ulterior of 
Tennessee. 
. April. I8th 183^. W. 

Annexed are the proceedings of a public meeting, held in this irinage 
on the 24th inst., and you are respectfully requested to submit the same 
to the appropiiate committee of your county, having in charge the subject 
of the New- York and Erie Railroad, A prompt response to the meeting 
in Orange, was deemed by our citizens to be m accordance with duty, 
as well as with their own feelings. A later day for the meeting of the 
proposed Convention, (the eleventh of July,) haS since, been designated, 
in conformity to the views of other counties interested, by the central 
committee at Owego. In this the people of Tompkins county will 
cheerfully acquiesce ; and .cordially co-operate with their fellow-citizens 
throughout the southern section of the state, in any measure calculated ta' 
promote the ultimate and speedy attainnieht of their common subject* 

Erenezbr Mace, 
Charles Humphrey, 
William H. L. Bogart, 
Corresponding Comm\\Xe^ iw TlQxk^«» fiwavV-^ • 
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At an acljourne<| meeting of the inhabitants of the county of l^omp. 
leifts, the Hon. Amasa Dana was called to the chair, and William H. L. 
Bog ART, appointed secretary* 

The meeting was tbly addressed by Messrs. G. G. Freer, Levi Hubbell, 
tind E. Mack. 

Mr. Robert Halsey, from the committee appointed ni the precedinj^ 
meeting, consisting of James B. King, Jacob M* McCormick, Robert 
Halsey, Henry Ackley, and Henry Ingersoll, reported as the unanimous 
report of that committee the following resolutions, and list of delegates : 

Resolved^ That we have read with gratification, and approve the pro- 
ceedings of a convention of the citizecui of Orange county, called for the 
purpose of devising means to prosecute the construction of the New- York 
•and Erie Rail-road by the state, and recommending among other steps to 
4hat end, that a convention df delegates from the southern tier of coun- 
ties, and from the city of New-York, be held on^the 4tb day of July next* 
at Ithaca, in the county of Tompkins. 

Resolved^ That the citizens of those counties bordering on the Cayuga 
and ISeneca lakes, Lake Ontario, and our neighboring county of Cortland, 
^avc a direct interest in the construction of the New- York and Erie Rail- 
road, affording to them, as ft will, an avenuo of tradb and travel, to and 
from the Atlantic seaboard, at all seasons of the year,iire therefore respect- 
fully invite their afttention to the subject, and that they may bo represent* 
^ in the proposed convention. 

Resolved^ That situated as we are in relation to the New- York and 
Erie Rail-road, we have no peculiar interest to be promoted by, nor any 
partialities or prejudice, for or against any particular location of the line, 
or any point of termination either upon the Hudson or Lake Erie ; these 
4ire questions whicii may safely be left to the result of surveys and esti- 
mates, and a due regard for the public faith. We earnestly recommmd 
to the friends of the road to refrain from agitating them at the present 
time, and to preset^ ati undivided front in the contest upon the main ques- 
tion. 

Resolvedf That the New-York and Erie Rnil*road is worthy of being 
supported and sustained upon its merits, not for its lt>cal importance 
o)erely, but as a great work of public improvement, consistent with the 
spirit of the age and the ^character and resources of the Empire State. 
We therefore recommend to the public press of both poHtical parties in 
die southern counties of the state, to advocate it on that ground, and to 
refrain as far as practicable from intermingling the question with the 
iparty politics of the day — a measure of such magnitude and importance, 
is worthy the united efforts of a whole people, and its success ought not 
to be hazarded upon a precarious issue. 

The 4th resohition was opposed by Messrs. Spencer and Bogart, as in« 
expedient, unnecessary, and implying a censure upon the conductors of 
the press, and by Mr. B. Johnson on the ground of its being useless to 
offer advice to editors. It was advocated by Messrs. Ingersoll, Halsey, 
Eddy, E. Mack, and C. L.Grant, as being both right and expedient, and 
not implying any censure upon the press. Mr. Humphrey, Mr. Freer, and 
«Gen. Hubbell, deemed the resolution correct, but as it was opposed, the 
latter gentleman advised its withdrawal at this timO} in order to be pre- 
sented to the general convention. 

Mr. H. Ackley and Mr. R. Halsey, as memberf of the committee, ex- 
plained in relation to it. 
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The questioa was then taken^ and the resolution passed by a small ma* 
iority. 

Resolved, That the following gentlemen compose the delegi^tion, firooi 
the several towns of this county, to attend the convention 2 



Peter Hager, 
Robert Swartwout, 
Cdleb Smith, 
John Saylor, 
Daniel Jackson, 



P. A. Williams, 
C. C. Applegate, 
Moses Lovell, 
B. V. Gould, 
James Bagley, 



NJcoU Halsey, 
David Bower, 
H. D. Barto, 
lis. S. Palmer. 
J. M. Miller, 



Charles M. Turner, 
W. T. Lawrence, 
A. Dudley, 
M. C. Kellogg, 
George Bailey* 



Elbert Curtis, 
J. B. Gosman, 
Lyman Bradley, 
Benjamin Jennings, 
J. C. Mandeville, 



Thomas Hance, 
Casper Miller, 
£li Hamblin, . 
George B. Guinnip, 
W. B, Goddard, 



Bartbolemew Green, 
William Mott, 2d, 
Joseph Speed, 
James Ridgway, 
George Blair, 



Hector. 



Enfield. 



Ulysses, 



Newfield. 



Dci>nby, 



Dryden, 



Caroline, 



Calvin Treman, 
Henry Fish, 
Aaron Hanley, 
Thomas B. Searsy 
G.G.Whitman, 



Obadiah Chase, 
Henry Brewer, 
Chester Rolfe, 
J. Corey Hall, 
S, Marsh. 



Nathaniel Ayres^ 
Uermon Camp, 
(jr. W. Nexsen, 
James McLallen, 
F. G. Dumont^ 



John Jessap, 
Isaac L. Smith, 
Robert Estabrook, 
John Ford, 
H. D. Blakesley. 



Peter Yaple, 
Josiah Beers, 
Lewis Former, 
C. C. HoweH^: 
Miles C. Max. 



Joshua Phillips, 
Ames Lewis, 2d,' 
Henry B. Weaver, 
H. G Dusenbury, 
William Cohb« 



Isaae L. Bush, 
David Slatrr, 
Nathaniel Toby, 
Abram Boyce, 
Lerby W^ Kingraaa. 
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Cfroton. 



Sylvanus Lamed, 
John Boynton, 
A. C. Marsh, 
Joel Cooper, 
S. J. Noyes, 



Jesse McKinney, 
Daniel D. Minier, 
Lewis A. Morreli^ 
Cliarles Davi?, 
Benjamin Joy, 



Horace Mack, 
J. & Beebe, 
Jacob M. McCormick, 
Augustus Sherill, 
Charles Humphrey, 

B. G. Ferris, 
Amasa Dana, 
W. H. L, Bogart, 

C. L. Grant, 
W.T. Huntington, 
L. S. Eddy, 
William K. Collins, 
Robert Halsey, 

W, A. Woodward, 
Cyrus Beers, 
IX Hanmor, 
Ebenezer Mack, 
D« D. Spencer, 
W. G. Grant, 
Henry Ackley, 
N. T. Williams. 
J. J. Speed, jr. 
Samuel Love, 
E. CorneU, 
J. Ackley, 



Lansings 



tthoica. 



John D. Devoe, . 
R. C. Reyno]ds> 
F. Willoughby, 
Nathan Benson, 
T. F, Sherman. 



W, R. Fitch, 
Calvin Burr, 
J, E. Bogardus, 
R. J, Ives, 
Thomas Robertson. 



Jehiel Ludlow, 
George IX Beers, 
Levi Williams, 
James B. King, 
William Andrus; 
George McCormick, 
Levi Hubbell, 
Henry Ingersoll, 
George P. Frost, 
John Stevens^ 
Samuel Giles, 
T. S. Williams, 
William Bacon, 
F. A. Bloodgood, 
John Teers, 
Jacob PufF, 
Thomas Vincent, 
D. C Hazen, 
Augustus Phillips, 
Ben Johnson, 
Alexander Simpson, 
D, T. Tillotson, 
Philip Kline, 
D. L. Bishop, 
James Tolfree. 



Messrs. Ebenezer Mack, Charles Humphrey, and William H. L. Bo- 
gart, were appointed a corresponding committee. 

Ob motion, the proceedings of the meeting were idirected to be published 
in all the papers of this county, the papers of the sauthern tier of coun- 
lies, and those of the city of New Yorkaad Albany. 

AMASA DANA, Chairman. 
W. £[. L. BoGART, Secretary. 
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Weliave been permitted to copj the following letter frcm a gentlemai*! 
of extensive practical knowledge in the use of railways. It was not origi-^ 
nally designed for the press, but the information it contains is too valuable 
to be witheld from publication. 

Boston, Feb. 8, 1830. 

Sir : — In conformity with your request, I now proceed to communicate 
some remarks in relation to the Western railroad. 

1. With regard to (he character of the road, the work done; and materials 
i^sed and prepared for use, all which I have carefully examined, having, 
about the first of January last spent nearly four days on, and about thV 
load for that purpose. 

The excavations fos the road are all made with a slope 1. 1-2 to ]t ; a more 
liberal allowance for the prevention of slides than is made in many other 
roads, involving a considerable addition to the cost of grading. 

Depth of the rock excavations, unusual, but not unnecessary— it being* 
at least one foot below the grade of other parts of the road affording an^ 
opportunity for a gravel foundation, on which the frost, by acting equally, 
produces Uttle or no unfavorable influence upon the tracks 

The stone rbasonry is of large and uncommonly good' kind' of stone, 
apparently laid with skill and great faithfulness, and unusually thick. The 
size of the timber used for the bridges is larger and the bridges stouter and 
more permanent, than on any other road I have exaniined. The sleepers 
are large and of the best material that can be obtained in this part of the 
country— the- rails are of the heaviest kind used on any of the railroads in 
this country, and in my judgment of the best pattern. So much of the 
track as .is already laid is a^s perfect as any 1 have seen. The impor- 
tance and necessity of a heavy rail will be more fully shown in my remarks 
eft the ens:ines for this road. 

2. The engines. The same evidence of good jjadgment in the oceans 
resorted to for overcoming the great obstructions on this route, and securing 
the important ends of this enterprize, are noticeable in the kind of engines 
proposed, as in- the mode of structure. 

The high grades to which the engineers have been compelled to submit^ 
have discouraged some of the early advocates of this enterprize, and much 
diminished their expectations as to its utility. The maximum inclination 
is 78 feet to the mile — that of the Worcester 30 — and that of the -liOwell, 
except in oneplacefbr a very short distance, is 10 feet. 

It is true that the valiteof a railroad, so far as merchandize is concerned, 
depends much upon its maximum inclination, and makes the kind of engine 
to be used upon it, also a very important matter. 

You are already aware that immense excavations and embankments at 
and near the summits have been made to reduce this mdlkimum as low as 
78 feet to the mile. 

In my judgment outlay has done all that prudence will justify for con- 
quering these summits. The remaindenr must be done by engines, and of 
course they must be of the kind and character adapted to the work whiclf 
Hiey have to perform. 

The power of an engine if properly constructed is measured by its weight. 
That is, the adhesioe power depends upon the weight of that part of 
the engine which rests upon the driving wheels, which generally, is about 
2-3* of Its whole wefght, 1.6 part of which is considered the measure of the 
engine's power* To enable you more easrly to comprehend my meaning^ 
I will try to illustrate it practically. 

The smallest engine on the Worcester road weighs 64 tons, equal to- 
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1 1)000 ibg. Two thirds of this weight is on the driving wheels, say 7,33^ 
lbs. ; 1-6 of which, say 12'22, is its power, provided the steam apparatus^ 
can work up to that amount. Now 8 pounds suspended over a single* 
pulley, by a line attached to a car, for each ton which that car and its load! 
weigh, is found to be sufficient to move it forward on a well-laid kvel rail- 
way. Of course the number of times which 8 is contained in 1392, shows 
the number of tons which such an engine can draw over such a road,,ii 
having nothing but friction to overcome. And so far as cars, tender and 
goods are concerned, the amount of friction remains the same whether the 
road be level or inclined. On the upward inclination the engine has the 
resistance of the gravity of its own weight, and that of its load to overcome, 
besides this 8 lbs. per ton friction. This latter being on an inclination of 
19 feet to the milOy. also equal to 8 lbs. it will require a power equal to IS 
lbs. per ton on such a road. 

By this rule of calculation the following table is made, which will show 
what the first and smallest engine on the Worcester road could do on th« 
various grades of tbe Western road,— 

1222 divided by 8 gives the roaxioium load which that engine can draw 
on a level, tender and cars included,, say 

frict 



Level 1 


6 lbs. 


gravity. 


153- f ns 


equal to> 


83 tonrmdz. 


10 ft inc 


. 8- . 


49^.100 


98 " 


i« 


58 


C( 


JW " 


8 


8,42 


72 " 


ti 


42 


«« 


30 " 


8 


12.63 


66 " 


({' 


32 




40 « 


8 


16,84 


4612: 


•c 


251.2 


(f 


60 " 


8 


21.05 


38 •' 


M- 


20 


<(• 


60 « 


8 


25 26 


32 1.2 


cr 


16 


c«- 


70 " 


8 


29.45 


. 28 •' 


tt 


14 


M 


78 " 


8" 


32,81 


251.2 


M 


111.2 


l< 



The maximum load with the engine, HiereforOr on the Westein roani 
would be but 11 1.2 tens. 

The large engines now used for merchandize on- the Worcester road 
weigh 17,350 lbs., trwo-tbirds of which, say 12.900 lbs., is on the driving 
wheels, which sum, divided by six, gives ^150 lbs. as the adhesive power. 
The following table shows the load of this engine for the various- grades on 
the Western road — 

1G& tons merchandiza 

105 «• 

75 " 

57 «• 

47 

38 

32 

27 

24 



Level 




to- feet incl. 


30 


Ct 


30 


M 


40 


it 


60 


<f 


90 


U 


70 


M> 


78 


u 



269 


tons grossv 


172 


ct 


126^ 


It- 


98 


ftC 


80 


ftfr 


66 


frC 


57 


ft* 


50 


ft<- 


45 


•c 



•ft 

M 
Cft 
Cft- 



The maximum load of merchandize for this engine on the Western road 
would be but 24 tons. 

The engines first put upon the Liverpool and Manchester road were 
much smaller than either of ours;, the maximum load of which, on the 
Western road, would not be more than 6 or 7 tons. This too when the rails 
are in the best order. When wet the power of an engine is diminished — 
still more by snow, and nearly one ha\^ \>'s ^ VviVQ^ It^isX* ^Xs^*^ "^^ 
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IJetd. 


S83 


10 feet incl. 


377 


20 


277 


30 " 


217 


40 


178 


80 


150 


60 


129 


70 " 


113 


78 


103 



367 


toift nett. 


235 




171 




133 




108 




90 




77 




67 


** 


59 





Worcester corporation were using engines with which they could ciarfjljut 
34 tons, their merchandize gave them little or no nett income. Those 
gentlemen, therefore, who have come to the conclusion that the Westerh 
road with its high grades does not afford a facility of much value for the 
transportation of merchandize would have been right about it, if the engi^ 
lieers of that road had ordered no heavier engines than the heaviest useU 
on the Worcester road. 

I understand it to be the intent of the Directors of that rdad, to use engines 
Veighing 14 tons for merchandize, with all wheels geared; which, (^ 
course, will gain one-sixth part of the w%ole weight, as the measure of their 
adhesive power. The load of such an engine on the various inclitiatibns, 
%rll be as follows: 

tons gross, 

Ci 

U . 

Ci 

u 

44 
(4 
(4 

The maximum load for such an engine on the Western road '69 ; thaft'^bll 
the heaviest engine now in use on the Wotcester rofad, for that road 67 lohfe* 

The additional expense of running an engine of 14 tons over a distancb 
of 116 miles, On such a road as the Western, to that of running a 10 toti 
engine the same distance, with similar load on aYoad of only 30 feet indi- 
nation, allowing six breakmen to a train on the former, and itiore needed 
on the latter, according to thp best calculation I can make from the eveV;^ 
day praicticai demonstrations of the work of the latter, on the Worcester 
toad, is but j$ 27,04— »equal to 46 cts'per ton. 

From the foregoing tables will be perceived the influence which th(6 
toaximutti inclinations have upon the value of the road for merchandize, 
and in view of this, and the character of the country through Ivhich \h^ 
Western road is carried, will be found the justification of the immense e^ 
pense which has been and must yet be incurred for the purpose of redu- 
cing this maximum as low as possible. 

And from the high grade, which, after all this eorpenditure, will remaia 
to be overcome by steam-power, will be perceived the neceitoity of tb0 
heavy engine; and the latter proves the necessity of the heavy rail, 
and expensively permanent superstructure. The Western rail weigK)l, 
56 1-2 lbs. per yard-— the Worcester, 40 lbs. 

With such an engine as is proposed to be introduced upon the WestertI 
road, the weight upon each wheel will be 7000 lbs. The weight upM 
each of the driving wheels of the heaviest Engines now used upon tlte 
Worcester road is 64i6f6 lbs. 

' The Western Rail, therefore, is as adequate to sustaining an Engine of 
18 totis, with all the #heels Coupled, as the Worceister rail is to sustaining 
the heaviest Engines now running upon that and geered as they bbw iire. 

By the foregoing it is seen that the diminution in the Valbd of tHis rOad 
from its high grades for therchandize is le^s than 60 ct§. per' tbb. Voi 
ptaaengera tbeit is almost no practical difflefri^nbie, unlei^ tfaeif^ ktki imyiji^ 
moi^ passeiigers, than the most slanguihe friend of the rbtid had ^irer teh- 
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tured to anticipate, a tea ton Engine may pass the highest of these grades 
without diminishing speed, materiallj adding tb the expense of running. 

8. As to the probable value and income of that part of the road which 
18 expected to be opened for use next summer^ 1 present the following data 
and calculations. 

The cost of this part of the Western road as appears by the Report just 
i^ow submitted, will be $ 1 ,864,729. If we add to this $35,271 we have in 
round numbers a capital of 91,000,000. 

bought however to say that in looking at. the items which make up 
this $4864)729, I discover no omission, nor any other particular which 
jiistifies the addition of the $05,271. 

With regard to the amount of the business which the necessities of 
ibe country in the vicinity, will bring to this Road, my opinion which, cai^ 
now be formed must be speculative and somewhat uncertain. 

In 1829 the Rail Road commissioners after a laborious and careful 

■ 

examination, estimated the amount of- merchandize from the county of 
Hampden at 12955 Tons. 

Hampshire '• 13669 

Franklin *« 4939 






¥ermont and Connecticut " 1000 " 



4l,53a 

, County of Worcester 1 4^000 

They also estimated the probable number of Passengers at 28,475,. 

Assuming this to be the amount of business between SprindSeld and 
Worcester, — and assuming that $5' per Ton will be charged for fneight 
(common freight on the Worcester road is 3,50 for 45 miles — Providence 
$5 and by teams from Worcester to Springfield 8 and $10), and tl^at i^[ 
dollars will be the fare for Passenger, the gross receipts .are shown, as 
f<llk>wst 

416418 Tons Merchandize $5 $207,665 

23475 Passengers 21-2 58,687 



266,352 

All ' the expenses incurred , by the Boston and Worcester Rail Road, 
Corporation in the transaction of their business, inclnding an allowance 
of $15,000 for deterioration of Road, Engines, &c. was — $100,572,97 to 
which 1 add for the increased distance and the additional amount of 
Merchandize $30^000 which, I have no doubt, is a large allowance— 
130,583 equal to more than 7 per cent nett income 135,779. 

The Worcester Road ^carries .the mail for which is paid 3,500; 

The Western Mail will undoubtedly be carried on the Rail Road, to 
Springfield — the great Southern Mail ought to be, and if it iii, and as 
much paid for it, as there ought to be, it will make, an addition to the. 
iaeome of the road of nearly $10,000, 

Can the estimate of business for the Hampden, Hampshire, Franklin, 
Vermont and Connecticut be too iiighl 

Subsequent investigation by other Boards,, and Committees, h^veput 
it a great deal higher. 

This Board, as before stated, estimated the busipess for Worcester, 
County at the same time at 1 400^ tons. 

The whole amount of Merchandize actually transported, oyer. the, 
Worcester Road in 18B3 was 24650 tops. 
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Of this qyastitj of Merchandize 1551 tons were ibr the Conntjef 
Blidiileiex and about 3000 for Couoties west of Worcester Coantj. Tben 
is one circmnttauce however, which is important, the Iron and Timber 
for the Western road. This of course is not, and should not be coanted 
as a part of the regular business of the Road. It amooated in 1838 to 
1500 Tons. The eiact amount of Merchandize for Woreealer C<Nmt j 
cannot be certainly ascertainedi because itis somewhat uneertain what 
amount of that brought to Worcester went to Hampden, Haaspaliire, dke. 
but there cannot be a doubt but that it exceeded the arnonat eetimated 
bj the Commissioners lo the extent of several thousand tons, and I tlnak 
die amount for 1830 will be full 50. 

With regard to passengers, the amount received on the Woreater road 
for 1836, was equal to a (kill fare from Boston to Worcester for 

78,0S8 passengers, 
1837 for 61,666 •' 
18SS for 56,016 «« 

A part of the amount was received for war passengers, the ezaet 
number of which cannot be ascertained. This however, can make hot a 
very small part of the whole receipts, and the amooat neeivad for this 
kind of passengers between Springfield and Worcester maj, and pro- 
bablj will, be equal to that now received between Boston and Worcester. 

Another important consideration, which was not tboaght of, and, of 
course, could have had no influence with the Board in foraiiog the esti- 
mate for 1839, is the travel betneeii Boston and New-York bj the war 
of New Haven and Hartford, and Hartford and Springfield railroads; bom 
of which will, without doubt, soon be completed, and when done« will 
offer a route for 4his travel, varying very little in point of time or expense 
(roro the best that can be found by any other way. 

There is, also, now, a very strong probability of a railroad at an eaiif 
day up the Connecticut river to Northampton, Greenfield, and perhaps 
Brattleboro'. 

It seems to me, in view of oil the circumsunces which deserve to be 
considered in relation to this qnestion. that there must be more than dou- 
ble the number of passengers, probably treble, that of theestunale which 
I hare assumed as a basis of the foregoing calculation. 

I am, very repectfidly. 
Your obedient servant, 
WiLUAX JacBsoir, 



Enligkiened PcHcy of Russia.— Warsaa and Ttemma Rai Road. 

A railroad is projected, under the special patronage of the Govem- 
laents of Russia and Austria, from Warsaw to Vienna. The liberal 
terms on which this enterprise is promoted by the Elmperor of Russia 
show the enlightened interest which lie takes in tba introduction of this 
improvement, the efiect of which to ally his empire more cloaaij with 
southern and western Europe. This railroad consisu (^ two parta, «mm 
under the authority of the Government of Austria, eztendinf ixom VioB- 
na to Bochnia, on the froraicr of Poland, and the other under a charier 
from the Emperor of Russsia, beginning in the centra of Wniaav. and 
extending to Niwka, and to be extended thence to join thn road abosn 
mentioned. 

To encourage the tnleT^iVae^ \Yi« ^w^t^x HVS^nlbahna Qtaaiad a 
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tAaTter. authorizing ihe forming of a company, with a capital of 21, 
000,000 Polish florins — equal to two and a half millions of dollars — di- 
t'ided into 5,000 shares. On this capital, from the time it is paid into the 
Bank of Poland, or to Harman & Co., London, the Emperor guaranties 
an interest of 4 per cent, per annum, payable from the treasury of the 
Crovernmenl, at the Bank of Poland, The rnilway* however, is to be 
the exclusive property of the shareholders, until itshall^be redeemed by the 
produce of ihe sinking fund, in the manner provided in the charter*. J 

The Em.pcror, besides, grants lo the company, wherever the railroad 
shall pass over the domains of the state, or of its feudatories, the free Ujse 
of the land for the road, and also for depots, buildings, and courts, .aiid 
also timber from the Crown lands, free of cost, for sleepers, bridges, ^c 
If proprietors of lands shall refuse to grant their lauds on reasonable 
terms, they may be proceeded against according to the laws which regulate 
the appropriation «f lands for the public service. If the company shaH 
not find it advantageous to use for the road auch articles as can be tnaau- 
fdctured in the country, proof thereof may be given to the Bank of Poland, 
and, in that case, a license shall be granted, allowing the ituportatiotji 
from England of such rails, engines, and waggons as they may rcqiiire, 
free from duty. The Government guaranties to the shareholders, what* 
ever political event may arise, as well in time of war as in time of peacoi 
that the interest guaranteed and the dividends shall be punctually paid, as 
well to the inhabitants of the country as foreigners. No attachment of 
these funds will be permitted, either by Government or by individuals. 

The nett income of the railroad is to be appropriated first to the pay- 
ment of 4 per cent, guaranteed by the Government. One-tenth of the 
excess is appropriated to form a reserve fund. The whole nett income, 
to the amount of 10 per cent, per annum, belongs to the shareholders. 
If the nett income shall exceed 10 per cent, the excess, as far as 3 per 
cent, is lo be divided between the shareholders and the sinking fund. 

The sums forming the sinking fund are to be appropriated from time to 
time in redeeming shares, cither by purchase in the market or by Jot, as 
the directors of the company shall determine. If redeemed by lot, the 
shares are to be paid off with 10 per cent, premium, together wiih the 
part of the reserved fund appertaining to the shares. 

A degree of the emperor Nicholas, dated January 19, 1839, declares 
Ills approval of the statutes of the company, and insures to the shareholders 
the dividend of 4 per ceit. until the shares, with the premium of 10 per cent 
shall have become paid bff, when the railway shall become the property 
cf the Government. The Government of the kingdom of Poland is 
^Jharged with the execurion of the decree. — Boston Daily Advertiser 



From Harrises Pittsburgh Price Current, 

A Talented Family — Steam Power. — We had, a considerable time ago, 
the pleasure of an acquaintance with Mr, Oliver Evans, the great engi- 
«eeir and mechanic in Philadelphia. Mr. Evans was the first to establish 
a steam mill in Pittsburgh or the West, and who not only prophesied so 
many interesting results that steam power would produce within fifty 
years, but spoke prophetically of the future greatness of Pittsburgh, from 
its miany advantages for testing that power, that seems fast destined lo 
revolutionize the commercial destinies of the world. His sons seem to 
inherit his great talents. The late George Evaus^ li^o^,^^! vVvss»^\vs^^ 
«en of Mn Oliver Evans, was for a \oi\^ tvme «A. vVv^^W^^ t^l>^x^ ^^Vi\j.^^^ 

4^ 
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establishment here, and established the extensive plough factory, noir 
greatly enlarged and extended by Mr. Caldwalder Evans, who has suc- 
ceeded to the establishment, and who is referred to in the annexed ex- 
cellent article from Alexander's Messenger : 

*'It is hoped that the steam boat owners will avail themselves of the be- 
nefit of this invention without delay, as it would no doubt much^ increase 
the travelling by steam boats, by restoring entire confidence in that 
mode of travelling. Mr. Evans*^ invention to prevent explosions of steami 
boilers has received the highest recommendations from the most com. 
petent judges, and the offer he makes of $5000 to produce an explosion, 
"we would suppose conclusive of its utHity, or such an offer would not 
remain long without being taken up. 

AN IMPORTANT DISCOVERY.— An advertisement appears in 
several daily papers, which is calculated to excite considerable interest. 
"We allude to that in which Mr. Evans of Pittsburgh, offers $5000 to any 
individual who may succeed in exploding a steam boiler, to which the 
new apparatus, the invention of Mr. E. may be attached. The adver- 
tisement is accompanied with strong testimonials from gentlemen tho- 
roughly acquainted with the subject, and the invention appears to be 
the best thing of the kind ever submitted to public consideration. If whollj 
adequate to the object in view, its usefulness and importance cannot be 
oyprrated.'*, 

At a meeting of the Directors of the Auburn and Rochester Rail Road 
company on Saturday, Henry B. Gibson was elected President of the 
board, and Charles Seymour, Secretary and Treasurer. A call of five per 
Centisabout to be made on the stock, payable in two instalments. It is 
intended to progress steadily with the work, and expedite its completion 
as fast as circumstances will permit. The contractors have had a large 
number of men, for several months, employed in grading and fencing the 
roadway between this town and Rochester. — Canandaigua liep. 

Important Work,^ — A railroad of vast importance south, will be that 
across the Florida Peninsula, from Brunswick, Geo., to the Gulf, the* 
other side. The Engineer reports no less than 120 miles a dead level 
track, and the rest of eusy curves. Gen. Hamilton, the substantial friend* 
of every enterprise, is engaged as one of the commissioners to effect a 
loan. A branch is to connect at Columbus. — Much of the commerce of 
New-Orleans, and all that region destined to the North, will eventually 
take this route to escape the dangers of the Florida and Bahama reefs, 
Brunswick, if it have the harbor reputed, may be another great emporium^ 



The navigation of the Passaic river, above thecity of Newark, which has 
hitherto been confined- to the smaller sort of fresh water craft, has been 
opened to steamboats.. One of the beautiful barges that formerly were 
employed in conveying passengers up the Hudson river has been trans- 
formed into a steamboat of considerable size and elegant accommodations,, 
and now plies daily between this city and Aquackanonk, a few miles 
below the town of Paterson. The barge is propelled by means of a hori- 
zontal engine attached to a wheel at the stern, and moves through the 
water with great rapidity and force. The obstruciions occasioned by 
reefs of rocks are avoided by taking advantage of the changes of the 
tide. We can scarcely conceive a iViore delightful trip than one which* 
takes in the New-Tork harbor, the Kills, Newark Bay, and the many 
graceful windings of the Passaic river. 
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At a general meeting of the Stockholders in the Richmond Frc^dmcks- 
burgh, and Potomac Railroad Company, held on Monday, the 27th daj 
of May, 1829. 

TheJReport of the President, and Directors having been read, on motion 
of Mr. Conway Robinson. 

Resolved.. That so much of the report as relates to the extension of 
the railroad from Fredericksburg to the Potomac, and the act directing 
Ihe Staters guarantee to be given to a loan for that purpose, be referred 
to a committee to examine terms and conditions upon which the guarantee 
is authorized, and report such measures as in their opinion it may be 
proper for the Company to adopt in relation to the said act, and the exten- 
sion of the road. Tlie chair appointed Conway Robinson, James Lyons, 
and Samuel Marks, Esq., the said committee. 

And at an adjourned meeting of the Stottkholders aforesaid, held on 
Tuesday afternoon, May 28th, 1839, Mr. Conway Robinson from the 
Committee on that part of the report of the President and Directors which 
relates to the extension of the railroad from Fredericksburg to the Poto- 
mac, and the act directing the Staters guarantee to be given to a loan for 
that pttrpose, made the following Report:: 

The Committee to whom was referred so much of the report as relates 
to the extension of the Railroad from Fredericksburg to the Potomac, add 
the act directing the State's guarantee to be given to a loan for that purpose^ 
respectfully submit the following report : 

At an early period the Stockholders declared that they deemed it adyisa- 
ble to extend the railroad from the point of termination in Fredericksburg 
to the Potomac river, or some of its creeks, so as to form a complete rail- 
road and steamboat line. Before, however, the extension could be made« 
the Commonwealth, who was herself a largfs Stockholder, indicated by her 
legislation a doubt as to the policy of the measure. It is gratifying to find 
fi'om the act above mentioned, that no such doubt any longer exists, and 
that the Commonwealth is now willing to co-operate with tlie individual 
Stockholders in carrying onthe work. In this point of view, independent- 
ly of any other, the act affords cause of gratulation, and whether or no the 
Stockholders shall give their assent to the change in their charter which 
the act contemplates, it should serve to confirm them in their purpose, and 
lead them to take such measures for prosecuting the work as are author- 
ised by the existing charter, and may be found practicable. 

Upon examination of the act in question, it is found to contain the 
following proviso : That before the guarantee shall be given to the Trea- 
surer, *' the Stockholders in general meeting shall direct their President 
and CHrectors to pledge the profits upon the stock of the Company held 
by subscribers, other than the Commonwealth, or so much thereof as may 
be necessary to the punctual payment of the principal and interest on the 
certificates of debt issued under authority of this act.'* If the proviso be 
construed according to its literal interpretation, it is certainly objection- 
able. There is no distinction known to our charter between the stock 
raised for the work from Fredericksburg to the Potomac. Every Stock- 
holder is interested in the income upon the whole line from Richmond to 
the Potomac, and the benefit of the improvemertt from Fredericksburg to 
the Potomac will be felt by the Commonwealth more than by any indivi- 
duiil Stockholder. For she will feel the benefit in increased dividends, not 
only upon her stock in this Company, but also upon the large amount of 
stock held by her in the railroads south of us, from Richmond to the Roa- 
noke. In no point of view can it bo right that Commonwealth should 
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enjoy this benefit in common with the individual Stockholders, witht>iit 
sharing the burthen which they are to bear. If the income to arise from 
the work from Fredericksburg to the Potomac, is to swell the Common- 
wealth's dividends, it can never be right, that the interest upon the cost o£ 
that work should be exclusively paid out of the profits upon the stock of 
individuals. It being plain, that it would work manifest injustice to con- 
strue this act according to its letter, we are inclined to think that the inten- 
^on of the Legislature must have been different. Our impression is, that 
if the act should be accepted, the money borrowed, and the road built, the 
proper course would be to pay out of the income upon the whole line from 
Richmond to the Potomac — 1st. The expense of conducting the business r 
and 2dly. The interest upon all loans, whether those loans should be for 
constructing one part of the line or another ; and then 3dly. To divide the 
nett profits remaining amongst all the Stockholders, as weK individuals as 
the Commonwealth, in proportion to the amount paid upon the stock of 
each Stockholder. Believing this to have been the real intention of the 
Legislature, it seems to us, that there will not probably be any 9eriou» 
difficulty in obtaining from the General Assembly at its next session, a 
suitable emendatory act. 

Under the present charter, the Company is allowed to charge for the 
transportation of the mail such sum as it may agree for. 

If the Company accept the provisions of the act, it is then to be subject 
to the 36th section of the act prescribing regulations for the incorporation 
of Railroad Companies, which provides that *' it shall be competent to the- 
General Assembly to provide hy law for the transportation of the United 
States' mail over any Railroad, for a fair and adequate compensation, and 
to pro\ide means of ascertaining such compensation.'* The whole income 
which has safar been received from the mail, passengers and freight, ha» 
yielded but moderate dividends to the Commonwealth upon her stock, and 
to the individual Stockholders upon theirs. In regard to the mail service^ 
ve are informed by a report of the President and Directors^ that the Com- 
pany has not yet been able to obtain from the Post Office Department for 
carrying the mail at any hour, which may be prescribed by the department^ 
whether day or night, a compensation equal to that paid the companies 
]North of Washington City, for carrying the mail in the day time, at certaia 
specified hours agreed upon between those companies ana the departments 
That it ought to receive equal service, seems but just and reasonable ; and 
if the condition had this qualification annexed to it, that the Company 
should not be compelled to receive less, we do not perceive that there would 
be any just ground of objection to it. 

By the present charter, all machmes, wagons, vehicles, and carriag[es, 
purchased with the funds of the ('ompany, and all other works constructed 
under the authority of the act, and ail profits which shp.ll accrue from the 
same, are exempt from any public charge or tax whdtsover. But if, at any 
time hereafter, the rates of toll allowed shall enable the President and 
Directors, after the payment of all necessary expenses, and after settinff 
apart a fair and reasonable sum for the renewal and repairs of the road; 
warehouses, depots, ajad other constructions, and of the machines^ cars, and 
other vehicles for transportation, to divide more than fifteen per cent, oa 
their capital stock invested, then the rates of toll are to be so reduced by 
the President and Directors, as to enable then to divide fifteen per cent 
and no more. 

If the Company accept the provisions of the act in question,' it is oa 
condition that the Legislature shall have the ri^ht to tax the stock and 
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praperty of the Company — but with this limitj\tion, that no tax shall at any 
liiB^o be imposed'on the stock of the Company, exceeding on each share of 
stock the sura thatj at the time of ieying the tax, shall be imposed on each 
hundred dollars worth of land in this Commonweahh, according to the ad 
valorem taxation of lands, nor on any other proppity of the Company, ex- 
cept its lands, houses, slaves, and horses, upon which the tux assessed is 
in no case to exceed thai assessed upon like property held by individuals* 
The reservation of a ri^ht to tax lands, huii^es, slaves and horses, as well 
as to tax the stock, may very properly be objected to in this, that the* money 
paid by a stockholder upon his shares of stork, is applied to the purchase 
of the lands, houses, skives and horses; and if the same individual is char^ 
ged a tax upon his stock, and also upon the subject procured by it, he i# 
taxed twice upon the same thing. 

if the terms and conditions of the act in question, affected only the citizens 
of the Commonwealth, our s^nxious desire to see the iniprovement madoi 
and our confidence that the Legislature would afford relief against such pro* 
visions of the act as operate harshly, might have great influence upon our 
course. But there are Stockholders to a large amount, residing out of the 
Slate, and chiefly in the city of Philadelphia. These residents of Philadel- 
phia, invested their capital under a charter of a particular character, and it 
is understood, that they aro unanimously opposed ta the changes in the 
charier which the late act contemplates. We do not think it would be 
correct in principle, or consistent with sound policy, even if we h^d the 
power to compel them, after getting a large amount of their money under 
one charter, to accept another of a very different character. We do not 
think it would be nght to compel them to this, when we are distinctly 
iaformed, and perfectly satisfied, that, if at the time of their subscription, 
Uao charter had contained such provisions as are introduced into the late 
act, they never would have become subscribers. 

Under such circumstances, the wisest and the best course seems to us to 
be, not at this time to act finally upon the question of accepting or rejecting 
the act, but to leave the subject open, under a hope that the General Asseoi- 
bly will, at its next ses;$ion, make such modifications of its provisions, as 
Will remove the strong objections to iht^ act which are now felt by the 
Suickholders out of the Commonwealth, and make it moie satisfactory also 
to our own citizens. 

In the mean time» it seems to us, that the present season ought not to be 
entirely lost. 

At the last annual meeting, the President and Directors stated in (heir 
report, that it did not seem to them, th it it would be advisable to commence 
the worlc, until the land owners, who would be benefitted by it, should 
have given relinquishments of damages on fair terms. Wa are informed 
thcit, during too last Summer, notices were given to all the land owners for 
the appointment of commissioners to assess the damages on the route fron^ 
Frederickhbuig to Aquiy Creek; and that in the Fall, damages were asses- 
sed on the vvhjle route ; but that th » useessmenis then made, have not yet 
been acted on. We think the Pre ,iJent should have them acted upon, and 
this part of the business brought to a close as soon as practicable. Besides 
doing this, we think that to ensure the completion of the bridge across the 
Rappahannock, as soon as the graduation can be done upon the line, the 
Boaid should cause the piers-to be erected for the bridge during the present 
season; and if there be ^ny other work that will require more than the 
average time, and not involve a large expenditure, should cause such work 
to be done. It seems to us, there can be no difhcqlty in eflTectin^ t\\\j^ 
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much, at all events — ^because, if the means should be wanting, the money 
thit would otherwise be applicable to the fall dividend, can, if necessary, 
be temporarily used for ihe purpose, and scrip issued for the payment of the 
same to tiie Stockholders, with interest, at such time as would suit the 
convenience of the Company. 

We would not, however, be understood as desiring to restrict the Presi- 
dent and Directors to this fund. They have power under the act «»f incor- 
poration to borrow money for the purpose of carrying on the work, and to 
issue certificates, or other evidence, of any loan which may be made* 
Should they find it practicable to borrow to the extent requiaed, on fair 
terms, they will no doubt deem it more expedient to do so, than to appro- 
priate the dividend fund. 

And the question being taken upon agreeing to the said report, the same 
was adopted by the vote of the individual Stockholders without division or 
dissent; the proxy for the Board of Public Works having declined to vote 
on the question. 

Extracts from the minutes. 

HILARY BAKER, Secretary. 



A Treatise on Roads, their History ^ Character and Utility' By S. 
Dewitt Btoodgood, Albany : Oliver Steele, 1839.— This most useful 
Treatise is the substance of two Lectures, delivered by the Author before 
the Young Men's Association of the city of Albany, ^nd with its appen- 
dix, contains a summary of all the most valuable information on the sub- 
ject. Th<3 importance of facility of intercommunication, whether by 
common roads, canals, or railroads, is not easily estimated. It is not too 
much 10 say that it is one of the greatest means of civilization. The ex- 
change of the products of labor, the gr.uification of curiosity in search for 
information, the rapid transmission of intelligence, are become so com- 
mon as not to enter into our estimate even of necessaries ; they are things 
of course, and yet are almost as important in making Up the sum of human 
comfort as food and clothing. Byroads, and in this general name we in- 
clude the highways of rivers, the plenty of one country ameliorates tliie hor- 
rors of starvation in another, and the intelligence of an improved commu- 
nity is sent forth to improve and civilize the more barbarous. The contrast 
between the want and the enjoyment of these means of intercuurse, is 
happily shewn by many startling illustrations in the work before us, from 
which we shall make such extracts as may shew how much we enjoy in 
the luxury of locomotion. Let us contrast Sicily and Spnin with En- 
gland. In what is such a difference observed as in the facility of trans- 
portation 1 

*• On a recent occasion, when a supply of grain was required by the 
government of Madrid, it took 30,000 horses and mules to transport 480 
tons of wheat from Old Castile to that city. — On a good turnpike road, 
this would easily have been accomplished by one sixth of that number 
of animals; on a canal at a speed of four miles an hour, by about fifteen, 
on a railway by the exertions of two locomotive engines of the first 
class." 

A very interesting account is given of the history of roads. 

** The early history of roads is somewhat obscure. In tracing it out, 
we naturally turn to the oldest records in the hands of men, to see what 
is there said of them. The commerce of the East appears to have been 
carried on by means of ships and caravans, and allusions to these are 
frequent in the early writers. We find that the Egyptians pursued the 
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retreating Israelites with chariots, which is perhaps the most ancient 
notice we have of their general use. 

In the time of Solomon, immense numbers of these cliariots were im- 
ported from Egypt. The numbers are stated witji^ precision by the 
early historians, and the fact of their use, in default of othor evidencCi 
would be conclusive a&to the existence and maintenance of public roads. 
Two great routs from Palestine to Egypt, the one along the Mediter- 
ranean from Gazi to Pelusium, and another from the same place to the 
Arabian Gulf, are spoken of as being constantly thronged by travellers. 

There i» evidence of the existence of regularly constructed roads in 
Asia of great extent, divided inta stations, at which the most spacious inns 
were erected for the security of travellers. That from Suza a sea port of 
Tunis, 10 Sardis, a town a little east of Smyrna, traversed a distance of 
312 nriles, and had no less than 113 of these caravanseras. 

The routs now followed in Africa are no less than seven in" number, 
occupying from 30 to 119 days, and traversed frequently by as many as 
3000 camels. 

The states of Greece, which are always the favorite haunts of the 
classical antiquarian, do not furnish the same field to the utilitarian,- as 
to the lover of the fine arts. 

Tournefort, says however, that he found in the island of Cos, now Stanca 
HI the Egean Sea, a foad that ran from lolis to Carthea, paved with 
regular polygons, supported by a strong wall, and this again protectcd 
by immense blocks of coping. He succeeded in tracing it for three 
miles. 

The Roman roads are almost as fatniliar to the moderns as those of 
their own times. When the whole world, as then known, was tributary 
t& Rome, and her Eagles had been planted on the confines of Europe, 
Asia, and Africa, she took care to construct and maintain roads in every 
country she had conquered. 

To maintain that supremacy, roads were esteemed essentially necessary, 
and by them was kept up a- constant communication with the remotest 
outposts. They were built at a vast expense, and kept up with unremit*- 
ting care. 

The supervision of these roads was entrusted to men of the highest 
rank. Augustus made those about the capital his particular care ; and* 
praetors attended by lictors superintended the paving in person. 

The roads of modern times find able historians from the pack-horse* 
path of England to the railways of our own day. 

In 1706 the stage coaches went fronj London to York in four days, and 
now they perform the distance in twenty-four hours. In 1712 it took- 
tW teen days to travel by coach from London to Edinburgh, and now it 
re<]^iiirei3 but fort^ hours! In 1760 travellers were two whole days in- 
going from London to Brighton, now they are only about five hours. 

The subject of railroads is fiiilly discussed, and a notice given of the 
improvements on the Scotch canals, by substituting light gigs at a speed 
of ten miles an hour, for ordinary canal boats. 

The Appendix contains much information of great value to the practical 
engineer, as well as to the general reader, and will secure the work a 
welcome reception in a country where correct information on this subject 
is 80 absolutely necessary as it is with us. 

To be continued. 
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REPORT 

Of Edwin K Johnson^ Chief Engineer^ in relation to the survey of the 
Ogdensburgk ana Champlaih ftail Road. 

To John A. Dix, Esq., 

Secretary of State for the State of New- York. 
Sir — By virtue of a commission received from the Hon. WilHam L. 
Marcy, lelc Go\ernor of the Stale of New- York, dated Albany, June 
17ih. 1838, directing me to make a survey for a railroad from Ogden^- 
buriih, on the St. Lawrence river, to Lake Champlain, under the a<:t of 
t^ie Legislature of New- York, of the 18ih April last, I have the honor to 
state, that such survey has been made, the report and maps, d&c. of whiok 
are herewith respectfully submitted. 

EDWIN F. JOHNSON. 
Albany^ January ^^ih.l^Z^. 



REPORT. 

The portion of the State embraced between the St. Lawreriee r'Mlt 
and Lake Champlain, traversed by the survey, is distinguished iA a t0< 
pographical view by very marked features. 

Lake Champlain, forming the eastern boundary, lies in a direcfiaif 
Dearly north and south. Its elevation at Whrtehail. above the HudMfD 
river at Albany, as ascertained from the surveys upon the Chaimplaifll 
canal, is 93 feet. 

The River St, Lawrence, which forms the western boundary « lies in 
a direction northeast, and southwest. The elevation of this river above' 
tide at Ogdensburgh, the termination of navigation frona Lake OnttfrieV 
is not correctly know. The elevation of Lake Ontario above tide, Ll 
236 feet, as derived from the Erie, Oswego, and Niagara- Falls canal sur- 
veys. Jissuming the descent from the lake to Ogdensburgh art 7 feet, 
(the distance being about 50 miles,) the elevation of the river at tker littler 
p^ace is 229 feet. 

Lake Champlain at Plattsburgh, has been ascertained by the present 
survey, to be 142* feet lower I ban the St. Lawrence at Ogdensbwgh. 
It is, therefore, 229—142=87 feet above the tide at Albany, and the 
descent from Whitehall to the broad portion of the lake^ is 93 — 88=s=?6 
feet, being equal nearly to the descent assumed in the River St. Law- 
rence, from the level of Lake Ontario to Ogdensburgh. The distance 
ffom the river at the latter point to Lake Champlain, measuring itf a 
direct line, does not probably vary much from 1 00 miles. 

At the distance of 20 to 25 miles west from the Lake Cham plain, 
and paralled with it, is a rangfe (»f mountains, the roost elevated point 
of which is Mount Marcy, — so terroed.in the geologicaf report l&i7,— 
situated in the township of Keene, Essex county. 

The elevation of this peak above the Lake Champlain, 4,820 feet ;> 
and above tide, 4,907 feet; and is undoubtedly the highest summit ill 
the State. 

This mountain range, in its course north through Clinton County, is 
divided by the Au Sable and Saranac rivers, tributaries to Lake Cham- 



* In a report of a survey of a canal from Ogdensburgh to Champlain, made in 1825, 
this difference in level is represented to be 155 feet; a result incompatible with the 
relative elevationi of Lakes Ontario and Champlain, as above stated. 
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plain, abd disappears in the Province of the Lower Canada, a short dis- 
tance north of the Province line. The greatest elevation of this ran^e 
nbove tide at the Province line, is 1,085 feet; and above* the lake, 998 
feet. The portion situated between the Province line and Saranac river, 
is termed the Lion Mountain Ravge^ the highest point of which, above 
tide, is 3,864 feet; and is situated in the western part of Beekmantown, 
near the south end of the Chaieaugay lake. 

The portion betweon the Saranac and Au Sable rivers, is termed the 
White-Face range^ the highest peak of which is situated in the town of 
Wilmington, and is elevated above tide 4,666 feet* 

The portion situated south of the Au Sable river, between that stream 
and the sources of the Hudson river, in which Mount-Mafc}*, as above 
stated, is situated, with several other lofty peaks, is termed, in the geo- 
logical report to which I have already alluded, the Adirondack grovp. 

At the points where this mountain range is divided by the "Saranac 
and Au Sable rivers, the elevation above tide, is from 1,100 to 1,300 
feet. 

In tracing a line from Ogdensburgh to the most eligible point on 
Lake Champlain, it became obvious that only three feasible general 
routes could be pursued. The first passing the range between Lion 
mountain and the Province line, termed the Chaieaugay route. The 
other two following the course of the Saranac and Au Sable valleys, and 
designated respectively as the Saranac and Au Sable routes. 

Westward of the mountain range is a spread of table l^nd bxteuding 
to within about 40 miles of the St. Lawrence river, and elevated from 
1,500, to 1,700 feet above tide. 

This elevated table is broken into ridges of moderate height, and co- 
vered with numerous ponds and lakes, some of which, viz t Long lake. 
Racket lake, Tupper's lake, and the three Saranac lakes, are of a large 
eize. From this table also, most of the streams which run easterly into 
Lake Ghampiain, and westerly into the St. Lawrence river, take their 
rise. 

Among the latter may be mentioned the Racket, St. Regis, Deer, and 
Salmon rivers, which form their junction with the St. Lawrence near 
together, and not far from the Province line. One other large stream 
also forms its junction with St. Lawrence near the same point, viz : the 
Grass river, which, with the Racket river, has its sdurce south of the 
region traversed by tlie surveys. 

The face of the country intersected by these streams adjoining the 
St. Lawrence river from 18 to 24 miles width, and extending from 
Ogdensburg to the Province line, presents but very few marked inequa- 
lities of surface. The section east of this is more irregular, and is diver- 
sified with hills and valleys, the general level of the surface rising ra- 
pidly to the elevation of the table above described, presenting in the mag* 
nitude and number of the streams, and the great descent to the level of 
the St. Lawrence, a vast amount of hydraulic power. This latter re- 
mark in respect to the hydraulic power, opplies also, with, if anything, 
greater force, to the streams running easterly into Lake Champlain, in 



• The al'iiudes horo {riven, wore deduced from the angular elevations observed 
from a point near Lake Chhniplain, whoso elevation was kno«vn, and the distancoSf 
as determined from the map. i mention this to the account in part, perhaps, for the 
discrepancy between the results above given, and those contained in the geological 
report, OS derived from basomcLrical measurement. 

44 
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eoQsequence of tliat lake boiDg, as already stated, 142 feet lower than 
tlie St. Lawrence river. 

in the execution of the surveys, owing ta the extent and character of 
llie section of the country to- be examined, being, a very considerable por- 
tion of it unimproved, it became necessary to arrange the line into two 
divisions. 

The direction of the surveys upon the Eastern Division was entrusted 
to S. Whipple, Esq , of Utica, and those on the Wiestern I>ivision to H. 
Lee, Esq., of CamiUus, Onondaga county, both gentlemen of experience 
and standing in their profession. 

The results of the examinations and measurements made by these 
gentlemen are embodied in reports made by them respectively, which 
are hereto annexed,, and to which I must refer for most of the detaiU 
eonnected'with- the surveys. 

The act authorizing the survey,, established but one point in t hie route^ 
Viz : *' the village of Ogdensburgb,!* situated on the Su Lawrence river^. 
at the foot of navigation fron^ Lake Ontario. From thence the survey 
was to be made ^^ eastwardly to the most eligible point on Lake Cham*- 
plain.'* 

An inspection of the maps of the State, together witk a ciprsoi^ exami<^ 
nation of the general features of the country with reference to the coarse 
ef the principal valleys,, induced the opinion that there would not be 
any very great difference in the distance by the several routes as above 
described. As, however,th e face of the country was apparently the most 
regular, and the elevation of the summit considerably lower upon the 
northern or Chateaugay route, and also as the population was the most 
dense in that direction, being near the main travelled road fjx)m Ogdenft- 
burgh to Plattsburgh, it was deemed proper to direct the attention firsts 
to that route. 

The survey of the Western Division was commenced at Ogdensburgh^ 
and extended through the villages of Canton, Potsdam* and Stockholm^ 
to Malone. On the completion of this line, another was traced, pursue 
ing a more northerly and direct course between the extremes meniiooed, 
passing through the villages of Columbia and Norfolk. Both these 
lines were found perfectly feasible. The distance by the first or south' 
line, is 66.82 miles, and by the north line 62.1>5 miles,, showing a dif- 
ference of 3.87 miles, in favor of the latter. The proportion of straight 
Nne, is somewhat greater on the north than upon the south Ikie ; the ge<^ 
neral character of the grades is nearly the same upon each,, and the es- 
timates of costs oi grading, masonry,, bridges and fencing, show a balance 
in favor of the northern line„ which will be increased by the addition of the 
extra cost of superstructure, the expense of whichis in direct proportioo 
to the distance. 

A route still . more direct tha« the one suryeyed^. may be pursued be^ 
tW43en Ogdensburgh' and Potsdam^ This, for the want of time, wa» net 
instrumentally examined, ainl I am therefore unable to speak of its re- 
lative merits. 

The shape of the country between Ogdensburgh and Melone,, ish ex« 
ceedingly favorable for the construction of a rail-road. The surface i» 
in general undulating, presenting but few abrupt changes, in level. The 
streatns,, of which there are several of considerable magnitude, already 
mentioned, as being* intersected by the survey, are not separated by fai^b 
grounds, and^ the crossing of them is efiectod without encountering any dif- 
ficulties, which may not be surmounted at a reasonable expense; 
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Beftween the villago of Melone and Lake Champlain, compHsing tke 
Eastern Division, but one line was traced. 

Melone village is elevated §87 feet above tide, or 465 feet above the 
St. Lawrence. The rate of ascent, viz: 30 feet per mile, at which this 
point w^s attained, from the comparatively level district in the vicinitj 
of the St. Lawrence, was continued with a slight increase at one or two 
f)oints, 21^ miles, to the summit of the dividing ridge, at a point about ^we 
miles from the Province lino in the town of Cilenburgh, and about half a 
mile rorth of the Military turnpike. This summit is elevated 1,190 feet 
above Lake Champlain, and 1,048 feet above the St. Lawrence river at 
Ogdensburgh. From this point the descent to Lake Champlain was 
effected by a line terminating at Plattsburgh village, distant 34j^ miles, 
giving an average descent of 33 feet per miles^and a maximum inclination 
oF 45 feet per mile for a small portion of the distance. 

This line, for some distance from the summit, ranges near the Military 
tdmpike, crossing and recrossing it twice, and leaving it near the East- 
Chazy river, and passing through the western part of the towns of Chazy 
and Beekmantown, to the lake at Plattsburgh. 

From Melone to the summit, the surface is in general favorable. Se- 
veral streams are crossed running northerly. The rapines in which 
these are sitarited, and which appear somewhat formidable where they 
are intersected by the turnpike, particularly the one in which the Chateau- 
gfty river is situated, are passed at points south of and more elevated than 
the turnpike, where they are diminished much in depth and breadth, and 
lose most of their formidable character. 

From the summit to the lake, at Plattsburgh, the ground is generally 
regular. The points where the most irregularities occur are indicated 
On the map by the curvature of the line in adapting it to the suifaco of the 
ground, viz: at the north or west branch of the Chazy river, and between 
&e east branch of the main Chazy and the little Chazy riverj, where a 
spur of the mountain range puts down m a northeasterly direction, termed 
the Flat Reck ridge. 

For moat of the distance from the summit to the lake, the rock lies near 
to tho surface, but owing to the general eveness of the surface will not be 
encountered to a very great extent in the construction of the road. It is 
from this close proximity of the rock to the surface, that the streams which 
are crossed transversely by the line have made but a slight impression ou 
the face of the country ; presenting no deep ravines, rendering the embank, 
ments upon the road in general light, with a corresponding saving in the 
cost of culverts and bridges. 

Notwithstanding there are few or no obstacles of a serious or very ex- 
pensive character to surmount on this division, yet the general conforma- 
tion of the country is not as favorable for the cheap construction of a rail- 
way as upon the Western Division, as will appear by a comparison of the 
estimates of cost upon both; yet taken together there is not probably 
another route to be found in the State of equal extent, where a railroad has 
been constructed, or in contemplation, which presents features more favor- 
able for the construction of a cheap and permanent railway. 

The summit point of the survey being 1,190 feet above the lake, is 192 
feet higher than the most elevated point of the dividing ridge at the Pro- 
vince hne, which as already stated has an elevation above the lake of 9d8 
feet. It is obvious, therefore, that by throwing the line more to the north 
a lower summit may be obtained ; but whether the line would be much 
improved by such a change, or whether it would be advisable to place it so 
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near the Province line as would be necessary to diminish much the elara* 
tion, are considerations to which the attention will naturally be directed 
whenever a re-survey shall be mude with a view to a final location. It does 
not appear very probable that any essential reduction can be made in the 
maximum inclination of the grade line on the west side of the summit by 
such a change ; there would, therelbrc, be little or no gain in the mnximum 
load of the engine, while at the same time the total distance would proba- 
bly be somewhat increased. As it regards the influence of such a change 
upon the line east of the summit, a similar remark may be made. 

In selecting the point upon the lake for the termination of the railroad» 
t!ie village of Plattsbnrgh was considered the *' most eligible." 

By an inspection of the map, it did not appear that the distance to the 
lake from the summit would be much, if any, enhanced over other lines 
drawn to other points on the lake, between Plattsburgh and the Province 
line ; and judging from the general appearance of the country, and the 
elevation of the surface, as derived from the canal survey, it did not appear^ 
that in any other direction, the descent to the lake could be effected in so 
gradual and easy a manner, as upon the line surveyed. 

The village of Plattsburgh was also selected, in consequence of its more 
southern position, being nearer to New York city, and to the prominent 
business point on the eastern shore of the lake. Its position Hkewise at 
the mouth of the Saranac river, the improvements in its harbor, now making 
by the General Government in the erection of a light-house and break- 
water, and the precedence it has already acquired in population and busi- 
ness, strongly indicated the 'propriety of making it the termination of the 
survey upon the lake. 

I would remark here, once for alh in respect to the lines as surveyed, 
that although the aim was to select the best ground, or that which under 
a view of all the circumstances, of expense, distance, and public accommo- 
dation, should be deemed the most eligible, yet owing to the difficulty of 
making explorations in a country, a considerable portion of which is 
comparativelj' new, and the want of time and means for a more critical 
examination, it is jpossible that the best ground was not in all cases dis- 
covered. Should the road be'constructed, a careful revision of thegrobudy 
under a more minute instrumental measurement, will be necessaryi previona 
to a final location. This will undoubtedly result in improvements at par- 
ticular points, either in straightening and shortening the line, or diminish- 
ing the expense; but it is not believed that it will be found advisable, to 
make any very important deviations from the general course of the routeSi 
as surveyed, except perhaps in the instance to which allusion has already 
been made, of a more direct course between Ogdensburgh and Potsdam, 
or perhaps to carry the line still farther to the north between Norfolk, and 
the summit. 

In the estimate of cost of constructing a railway as presented in the 
annexed reports upon the two divisions, a single track only is contemplated. 
This course has been adopted under the belief that it ^ould not be expedient 
to invest in the outset more capital than is necessary to construct a single 
track. The capacity of a single track railway for the conveyance of freight 
and passengers, when provided with suitable turns-out and operated by 
locomotive steam power, is very great. This results in a great measure 
from the degree of perfection which has been attained in the construction 
and operation of the locomotive engine, by which its powers for traction 
and speed are so well understood and regulated that its times of arrival 
and departure and passing particular points can be determined with great 
precision. 
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The road-bed is assumed in the estimates to be 13 feet in width in 
erobankmetit, with ample additional space in the cxcaVHtions for drainage. 
The Interui slopes are supposed to have a base of 1'^ to 1 perpendicular. 
The various mechanical structures, such as culverts and bridges, are sup. 
posed to be built in a substantial manner; the culveru lo be constructed 
entirely of masonry, as also the abutments and a portion of the piers of the 
bridges, thereby avoiding, as much aspossible» the use of any perishable 
material in the construction of the road-bed. 

Materials, suitable for the several structures, are found in abundaocet 
and of a superior quality, on all parts of the line. 

The total estimated cost of grading, manonry, bridges and fencing 
upon the whole line, is as follows : 
For the eastern division, as per Mr. Whipple's estimate, 

adding thereto $5,000 for fencing, - - - $384,830 79 

For the western division on the line through Canton and 

Potsdam, as per Mr. Lee's estime, . • - 354,496 00 



$739,326 79 

Add for superintendence and contengencies 10 per cent 73,932 68 

^ Making a total for the whole line of - - - $813,259 47 

For the Western division on the line through Colombia 

and Norfolk, ....... $274,099 00 



Which added to the cost of the Eastern Division, as above, 

gives, $658,929 79 

Add for surperintendence and contingencies 10 per cent, 66,892 98 

Total for the whole line. .... $724,822 77 

The distance on the first line is 122.8 miles, giving an average per 

miles of $6,622.63. Upon the second line the distance is 119 miles, giving 

aD average per mile of $6,090 95. 

The total cost, therefore, of constructing a single track rail-way upon 

the two lines, exclusive of lands, which it is reasonable to suppose will be 

an item of inconstderable importance, is as follows : 

First line^ through Potsdam^ S^c. 

Clearing, grubbing, grading, ditching, culverts, bridges^ 
and fencing. $813,259 47 

Superstructure, $5,000 per mile, 122.8 miles. • - 614.000 00 

$1,427,259 47 
Add for turns-out 10 per cent, . . . • . 142,725 95 



Total, .... $1,569,985 42 

Giving an average per mile $12,786. . 

Second /»»«, through Norfolk^ S^c. 
Clearing, grubbing, grading, &c. us above, - - $724,822 77 

Surperstructure $5,000 per mile, 119 miles, . - 595,000 00 

$1,319,822 77 
Add for turns-out 10 per cent, .... 131,98228 

Total, $1,451,805 05 

Giving an average per mile of $12,200 ■ 
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The sHfMrstructure in the above estimate is f apposed to b^ formed of 
each timber a^ cmii be obtained in the viciaity of the roate, eqitable for 
the purpose. 

The rail plate for the portions of the line west of the snmmit, embracing 
a distance of 86 miles, is supposed to be2j^ inches in width by fths of an 
inch in thickness, equal to about iiO tons to the mile. For that porjtion 
on which the stefeper gprades oecur, between the summit and the lake, the 
thickness of the plate is one inch, or about 40 tons to the mile. Should 
an entire iron rail be adopted in the construction of theroud, with timber 
foundation, the cost will be increased about $3,500 per mile. 

Tiie preceding estimate does not, of course,' embrace any of those 
items which appertain more particularly to the transpoitation aceoant 
such as warehouses, fixtures at the depots, engines and ^carriages. 

As it regards the straightness of the route upon the lines surveyed, it is 
deemed to be equal, if not superior, to most of the lines of railway which 
have been constracted and are in operation in the northern section of the 
Union. 

Upon the Western Division* one-fourth only of the line is curved of 
that fourth, one-half has a radios of curvature not less than 5,000 feet« 
the minimum radius being 1,000 feet, and confined to a few hundred feet 
of the distance. Upon the Eastern Division the minimum radius is the 
same, and the curres are generally favorable as to the length of their radiiy 
although the proportion of straight line is less titan upon the western di-' 
vision. There are, upon the whole line, with two or three exceptions, 
no curves which will require, from consideration of safety any very ma* 
terial redtictton in the speed. 

The inclination of the grade lines upon the routes surveyed, are sucb 
as to permit the advantageous use of locomotive steam power at all seasons 
of the year. The maximum grade of forty-five feel per mile is consider- 
ably below what it is upon many other roads, designed as general tho- 
roughfares for trade and travel, and the greatest acclivities occur upon 
the eastern side of the summit, a position the most favorable for the pre« 
ponderance in the trade, which it is supposed will be greatest In an east- 
erlv direction. 

The average descent of 33 feet per mile for the whole distance of 35 
miles, from the summit to the lake, considering the near approach of the 
several portions of the line to an uniform descent, is quite sufficient to e»-^ 
able a strain of a carriages to descend by the force of gravity, requiring 
but little aid from the engine. The inclination of tho line is not, hoW'< 
ever, so great as to prevent a complete control over the speed, by the 
means which are usually at command for that purpose ; neither is it so 
great as to render uilsafe the attainment of a speed in descending, as great 
nearly as would be desirable on the more level portions of the road west 
of the summit. 

Of the two southern routes, the Saranac and the Au Sable, mentioned 
in the general view of the country between the St. Lawrence river and Lake 
Ghamplain, neither would approach the lake south of Port Kent, which is 
15 miles south of Plattsburgh, and is the present principal point of concen- 
tration upon the lake, of the iron and lumber business of the Au Sable valley. 

The time and means at command, did not allow of making a regular 
instrumental survey of either route ; measurements were however made, 
sufficient to determine some of their leading features. 

From the Lake to Gady's mills, upon the Saranac river, a distance of 
eleven miles, the average ascent is about 60 feet per mile ; the maximum 
beinj^ probably about 70 or 75 feet per mile. 
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By pursuing a more circuitous course, so as to increose the distaneet th# 
acdivitj^ upon this portion may be somewhat dimmished. 

From Cady's mills to the Forks, the ascent will average about 50 feet 
per mile for 10 miles ; the maximum being probably not less than 60 feet 

per mile. 

From the Forks three routes may be pursued, one passing up the souths 
another the north branch of the SaranaCy and the third, pursuing a middle 
course, occupying the valley of Alder brook, which lies nearly parallel 
to. that of the south bi;anch, and discharges into the north branch, a short 
distance obove the Forks; 

The two latter routes, from t'ne very cursory examination which it was 
possible to make, appeared to piesent the most favorable ground. These 
routes all unite north of the Upper Saranac lake, from whence the course 
\$ Tory direct to Ogdensburgh', desc^mding for some distance along the 
valleys of the St. Regis and Racket rivers, and uniting with the survey of 
the north route at Potsdam, or Canton, or some intermediate point Be- 
tween the forks of the Saranac and Ogdensburgh, no very serioua obst»* 
• oles of steep ^rade, or of irregularity in the surfacOf will be encountered. 

The highest ground is found near the Upper Saranac lake, presenting 
a summit about 1,550 feet above the Lake Champlain, or 360 feet hVgher 
than the summit upon the m>rtliern or Chateaugay route. 

The Au Sable route presents features which, in respect to aceltvity of 
gmdes, appear more favorable than the Saranac. 

Measuremeots were made sufficient to determine that a Itne may be 
located on this route, from the lake to the summit, with no grade exceed*' 
ing sixty feet per mile ; and that the extent of grade having this acclivity 
is con&ied to about four or five miles, near the upper part of the valioy. 
The remainder of the lino averages about 40 feet per mile. 

This route necessarily passes through the upper portion of the Siranac 
valley, and hence two sumnuts are presented in the profile. The first, in 
passing from the valley of the north or west branch of the Au Sable to the 
Saranac valley ; the second lies farther west, between the waters of the 
Saranac and St. Regis or Racket rivers, from which place westward, the 
line occupies rlearly the same ground with the main Saranac route, already 
described. 

The first summit, which is situated west of the WJiitc-Face mountain, is 
elevated 1,646 feet above LakeChamplain ; the elevation of the second, as 
above statf^l, is about 1,550 feet. In passing from the first, to the second 
summit, the line descends at the average rate of 30 feet per mile, for 6 or 
7 miles, to its intersection with the Saranac river, the maximum being about 
50 or 55 feet ; from whence it ascends over undulating ground 100 feet, 
to the second summit, at moderate grades, not exceeding probably 30 feet 
per mile. This opinion is formed from a very imperfect view of the ground, 
but is believed to be near the truth. 

The maximum descent from this summit westward will not probably 
exceed 50 feet per mile. The average for the portion between the summit, 
and Potsdam which has the greatest declivity will be about 95 to 40 feet 
per mile. No measurements were made upon this portion of the line, but 
as the elevation of the summit above Potsdam is known, it is possible to 
form a tolerably correct opinion of the general shape of the ground, and 
the grades which it may be necessary to adopt. 

The passage from the Au Sable to the Saranac valley may be effected 
by pursuing a route east of the White- Face mountain, along either of the 
valleys of the East and West Black brooks, tributaries of the north or west 
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branch of tho Au Sable river, and entering the Saranae valley either at 
Union fall!! or nenr Permit rapids ten niile« above, and thence by the Cold 
Brook vHlley to the junction with the other routef near the head of the 
Upper SaranHC hike. 

The summit upon the line leading to Permit rapids is about 80 feet lower 
than the one went of White-Face ; and upon the Union falls line the dif- 
ference will, it it supposed, be somewhat greater. Whether, however, 
either of these routes will be found superior when distance, and expend 
and acclivitv of grades u considered, to the one first named, passing west 
of White-Face mountain, can only be satisfactorily determined by a care«> 
ful survev on each. 

The distance by the Au Sable route from Ogdensliurgh to Lake Cham* 
plain, as has already been stated from the bf?st judgment that can be formed 
without actual survey, will probably vary much from the distance by the 
Chauteaugay route. 

The time occupied in passing from one extreme of the route to the 
other, will probably a little exceed the time upon the northern route* The 
difference in this respect under a diminution as supposed above 25 per 
cent in the load, will not however be great. 

The face of the country is apparently not »s regular upon this, as upon 
the northern route; and hence, it is supposed ihut a greater expense will 
be incurred in the formation of the road. This difference in the cost of 
construction may be partially diminished by the cheaper rate at which 
timber of a suitable quality for the superstructure or rail-track and fur 
other purposes can be obtained upon the south route. 

There is an important feature in the topography of the country through 
which the south route passes, which deserves to be noticed. It is the 
comparative small difference in level of the lakes and streams, which are 
found upon the tablo land, described in the' first part of this report. 

The Saranae river from Union f>ills to the Upper Saranae lake, a dis- 
tance by the river of about 40 miles, presents, with the exception of five 
carrying places, equal in the aggregate to less than three miles, a bateaux 
navigation for the whole distance. 

The Racket river, from Racket lake to the mouth of Stony creek, in 
the township of £iollyswood, presents also a navigation equally perfect, 
the distance being about 70 miles. 

' The Upper Saranae and Long lakes are Yery nearly upon the same 
level, and the former is about 40 feet higher than the Racket river, which 
flows within four miles of its southern extremity, the summit between 
being only 30 feet above the lake. The present carrying place from tbe 
lake to Stony pond, which is nearly upon a level with the river, is only 
three-fourths of a mile. An excavation of 150 rods in extent with an 
average depth of 20 feet, is sufficient to turn the waters of the lake into 
the Racket river. 

Between the Racket waters south of Long lake, and those of Mill river, 
a tributary of Moose river, which empties into the Black river above, and 
near to the Fligh falls in Turin, there exists a low summit, with a short 
portage of about 1^ miles* in extent This ground was not visited by me, 
but from information derived from a creditable source, it appears that the 
descent from the summit to the^Black river is very gradual, there being 
in the streams mentioned occasional rapids, but no falisr The total dis* 
lance from Long lake to the head of the feeder to the Black river canat, is 
about 25, or 30 roiieS| and the descent abouv. 450 feet. 
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• For the American Railroad Journal, and Mechanics' Magazine. 
On width of track. By W. R. Casev, civil engineer. 

Whatever inay have been the i*easons which led to the adoption of ther 
present width of track on the Liverpool and Manchester Railway, it will 
be I'eadily admitted, that no change can now be judicious unless it offer ad- 
vantages not possessed by, or obviate difficulties inseparable from the usual" 
guage of 4 ft. 8 1-2 in. between the rails. The deviations from this width as 
yet made in the United Slates, few as they are in number and insignificant 
in amount, leave us absolutely without any facts by which to show the pro- 
priety, far less the necessity, of an increased width of track, in a mannet enti- 
tled to the confidence of an intelh'gent Board of Directors: Alt we can do, 
then, is ti> examine the grounds on which the only deviations worthy of no- 
tice have been recommended and wholly or in part carried into execution. 

These are the Russian Railway, with a track 6 feet wide, constructed 
by the chev. de Gerstner, and the Great Western Raihvay, with a track 7 {^^\.. 
"wide, by Mr. Brunei. Unfortunately no reports of the working of the for- 
mer have been received in this country, though M. de Gerstner, when here, 
was decidedly opposed to any increase beyond 6 feet, and, on the other hand, 
Mr. Brunei's confidence rn the ultimate and triumph antsuccess of his 7 it, 
track remains to this day unshaken^. 

Mr. Brunei had two objects in view in adopting the seven feet guage : — 
the attainment of an average speed of from 35 to 40 miles per hour, and a 
reduction of the friction of the axles byincreasingthediameterof the wheels 
of the cars — indeed an increased diameter of wheel may be said to be the 
aim of this very important change, for, by this means, is obtained the increas« - 
in speed as well as the diminution in friction. 

There are probably few roads in England on which an average speed 
of 25 miles per hour, and stitt fewer in the United States, on which an aver- 
age of 20 miles per hour^s regularly maiutaLiued. T\v^ x*^^^ ^^ \.\?c*^^^^ss\^ 
on some of the most important ^hoto\l§M^xe^m^^^^'V^^^^^^^^^'^^'^^ 
tuid Schenectady Railroad, scaTce\y Te^c>aes\^ ^^^^ ^^^ V^n^^>'^^^^^ 
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their engines could easily maintain a rate of at least 20 miles per hour, 
and the engines on good roads such as the Providence, Stonington and the 
numerous substantial roads leading from Boston could, without difficulty, 
perform 25 miles per hour, or more if required. The speed cannot there- 
fore be said to he limited to its present rate by the narrow guage, but must 
be attributed to other causes very well known, some of which are pointed 
out by Mr. Wood ; such as the trifling load, and the immense consumption, 
of fuel at great velocities. The repairs of road, engines and carriages, offer 
however, still greater objections, for they increase in a much greater ratio than 
the speed, and in fact limit the velocity, on cheap roads, to 15, and on the 
best roads in the Union, ta 20 miles per hour. 

The maximum grade on the Great Western Railroad is 4 feet per. mile, 
on which inclination, the friction of the axles will as Mr. Brunei says, form 
80 per ct. of the resistance, and by increasing the diameter of the wheels 
from 3 to 4 feet, the friction of the axles will be reduced from 80 to 60 per 
ct. or inversely as the diameter. (Mr. Brunei appears to have overlooked Mr. 
Hawkshow's error in stating, that an increase of diameter in the wheel with 
a corresponding increase in the axle would not diminish the friction — in 
other words, that the friction is as the area of rubbing surface instead of 
as the weight.) 

There are few, if any roads of importance in the Union, where the inclina^ 
tions are not at least equal to the angle of repose, and even in this extremely 
favorable pase, an increase in diameter of wheel from 3 to 4 feet would 
only reduce the friction 20 per ct., supposing the road to be straight, but with 
inclinations of from 30 to 40 ft. per mile and curves of 1000 or 2000 feet ra- 
dius, the advantages of large wheels would be imperceptible in practice ■- 

the disadvantages obvious. 

Increased steadiness was one of the collateral advantages confidently an* 
ticipated from the wide track. Mr. Wood's experiments cannot be consider- 
ed as indicating any superiority in this respect, but Mr. Brunei states posi- 
tively, that the notoriously worst part of the road, gave the most favorable 
results in the diagrams, and it is indeed very easy to believe that this appa- 
ratus for measuring the irregularities of a machine much simpler than itself, 
and far better understood, would not give any results on which much re- 
liance would be placed by practical men. If the steadiness actually in- 
creased with the width, the improvement from an increase of nearly one 
- half should be immediately and plainly perceptible to all, but if it can only 
be ascertained by a sensitive apparatus contrived for the purpose, this " col- 
lateral advantage" disappears in practice. It is remarkable that Mr. Bru- 
nei no where states, thatthe motion on his road is decidedly easier, more 
agreeable or more uniform than on the narrow track. 

The want of room for the most efficient arrangement of the working parts 

of the engine was, some years since, of itself considered sufficiently 

important to warrant an increase in width of track. Now, however, little or 

hodifficuUy is experienced in the construction of the largest engines, and 
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ihe most experienced builders in England, as well as the United States, con- 
sider any increase beyond a very few inches absolutely injurious with the 
present construction of engines. 

The propriety and practicability of maintaining an average velocity of 
40 miles per hour and the great benefits to be derived from 4 feet gradients 
•are so strongly urged by Mr. Brunei, that, with every respect for his talents, 
it is difficult to believe he has any practical acquaintance with the repairs 
and renewals of engines and cars, adjustment of rails, average size of trains 
and numerous other practical details, experience in which, in this country, 
goes far to demonstrate that his views cannot be carried out, here at least, 
requiring as they do, in the first place, an immense outlay to obtain 4 feet 
gradients and curves of several miles radius, and secondly, an amount of re- 
pairs and renewals vastly beyond what is already found so burdensome with 
only half the proposed velocity, and with less than one fourth of the proba- 
ble cost. 

In justice to Mr. Brunei it should be borne in mind, that he does not 
consider the wide guage advantageous for roads materially differing from 
his in <5urves and grades, and his entire course of reasoning would lead to 
the conclusion, that the ordinary width of track was too great for roads 
with grades of 30 feet per mile and curves of 2000 radius. He also refera 
to the Irish Commissioners, who, with certain curves and inclinations, estabr 
lished 6 feet and 2 inches as the most advantageous width, and feels sure< 
that, with a line as favorable as the Great Western, the same principlea 
would have induced them to recommend a guage of seven feet. The idea 
that for every series of grades and curves a difTerent width of track should 
be adopted may be very true in the abstract, and may afford infinite amuse- 
ment to Dr. Lardner, Irish Commissioners, cis as well as transatlantic " et 
id^enus omne," but it has no attractions for those whose deliberate opinions 
instead of being confined to paper, are carried out in practice, and in the 
success of which, they, as well as the stockholders have a vital, interest and 
the community a stake of some importance. Thus if we admit, that 7 feet 
is the proper width for the Great Western Railway with grades of four feet 
per mile, and that 4 ft. 8 i-2 in. is the proper guage for the London and 
Birmingham Railway with grades 4 times as great, or 16 feet per niile, 
some of the most important roads in this country would be reduced to a 
width of little more than 3 feet ! It is worthy of remark that instead of 
pointing out the manner in which the present guage acts injuriously, and 
stating 'some tolerable approximation to the extent of increase by which 
these difficulties would be surmounted— (an investigation requiring much 
labor and skill), it is assumed as self-evident,^ that a wider track must work 
better than one of the ordinary dimensions though, for anything deduced from 
the experience of the United States, the most advantageous width is as likely to, 
be found below, as above 4 fl. 8 1-2 inches. 

A velocity of 40 miles per hour is not to be thought of, on the railways of 
of the United States, the diminution in it\cX\QTi Vj \x^<!;,\^»a>kv%'^<^ ^sj«s»s^se^ 
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of the wheels will only be felt on a level where it is not of the slightest tfXf^ 
sequence, there appears to be at least no gain in steadiness and ** gentlemen'* 
carriages** can be carried over the wheels as well as between them. 

Tbe sruccess of the new <sy stem cannot be considered certain even with the 
incomparable grades of the Great Western Railway, and it is not easy t9 
say what will justify its introd-uction on roads with grades of from 18 to 30 
and even 40 it. per mile and curves of 1000 to 1500 feet radius, unless w« 
r«ly entirely on improvements to be hereafter made in the construction of 
roads ai^d machinery or anticipate the eventual adoption of a superstructure 
far more substantial than any now existing ; in short a railway of greater 
•capacity than the London and Birmingham, the present business of which 
cnaj be considered fully equal to what can ever be expected on any railroad 
ia any part of the Union. 

Bui, without r«ferenc« to any thing which has been said or dorne in Eng- 
land, how stands the case in the United States ? The present width is suffi- 
cient for any engines r-cquired in practice^ and indeed for much heavier 
ones than axiy road in this country is able .to bear, the wagons are large 
^enough for greater loads than the wheels and springs ought to be loaded 
with, and the velocity is limited to its present rate by condkions on which 
an increased width of track can have at least no beneficial influence. A 
wider guage must be attended with increased cost of construction, and if the 
present superstructure and weight of engines be retained, the sa-rae load 
will be carried at a slight increase of cost on account of the additional capi<« 
tal invested in the width of road, cars and engi-nes, supposing the cost of 
r43palrs and renewals to remain the same as with the present dimensions — 
a supposition only too &vorable to the increased ;guage. A greater width 
of track, with correspoding additional strength in the superstructure and 
cars, and power in the engines, would undoubtedly enable us to carry at a 
low-er rate than with the present roads, engines etc.,-- if the business could 
not be properly accommodated by a road of the ordinary dimensions. Be- 
fore therefore determining on apy material deviations from th£ present 
guage {which no one supposes to be precisely the very best vpossible] it 
should be ascertained that an amount of business might reasonably be ex- 
pected^ which could not be advantageously done on a road o[ the ordinary 
widtK 

This subject has1beenWbr« the Engineering world in this country for at 
least five years, during which time many of the best roads have been exe- 
cotedandthe very best ones projected and planned. Yet Messrs. McNeill, 
Whistlef & Robinson have retained the 4 feet 8 U2 in. guage on all their 
works, some of which are not y-et completed, though they have had in na- 
laerous if not in evory instance " carte blanche,'' and were indeed bound by 
every consideration to have adopted a wid-er track if it would in their opinioa 
luive conduced to the efficiency of the road or the interests of the stockholders. 
ia Eagland, the London and Birmingham Railway, the most stupendous 
work of lateraal Improvement on record, has a track oflheordinary width 
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though leading from the heart of the kingdom to the commercial me- 
tropolis of the world, and built by one of the first engineers of the age, who 
could have introduced any alteration he might have deemed judicious. 

The practice of all the best engineers of England and the United States, 
and the fact, that the present dimensions have worked admirably well, must 
be considered almost conclusive evidence, that there are no engineering con- 
siderations, which urge the adoption of a wider guage. Still another width 
of track may be attended with peculiar advantages, and the success and al- 
most universal adoption of the ordinary guage ishould not deter us from the 
cool and impartial examination of a greater width, though it should certain- 
ly act as a warning from useless innovations and uncalled for changes. 

Since the above was in type, the writer has had the pleasure of reading 
the admirable report of Messrs. Knight and Latrobe, on the " Principal 
Railways of the Western and Middle States,' and notwithstanding their obser* 
vations and remarks are confined principally to the proper dimensions of the 
various parts of the superstructure, repairs of engines, and the genettd 
economy of railroads, there is not an expression in th« remotest degree al- 
luding to the width of track, though the subjects discussed are precisely 
those on which an increased gauge is to exert so beneficial an influence, 
whilst the high standing of the authors forbids the idea of their neglecting 
any consideration so important as the width of track, if they considered 
any change desirable or if they had even anything useful or interesting to 
offer on the subject. 



The following view of the cost of transportation on the Utica and Sche- 
nectady Railroad with its present '♦ motive power," was made the last winter 
by a practical engineer well know to us, and is worthy of consideration. 

Rough estimate of cost of transporting freight on the Utica 

AND Schenectady railroad^ founded on '* statement of 1838.'' 

Albany, March, 1839. , 

capital. 

Cost of present Road, Engines and Buildings, deducting 

only costs of Mohawk turnpike and coaches SliGSS.'OOS 

1000 wagons a $345,097 including platforms, scales, etc. 346,097 

Amount of Capital $2,000,000 

Ammcd Expenses. 

Present expenses as per statement, $ 1 1 5,000 

Repairs and renewals of 1000 wagons a $50 50,000 

** ** huildings and shops 8,000 

Add 50 per ct. on fuel 6.000 

" for oil and tallow 2,000 

^* for renewal of engines {exclusive of repairs) 10,000 

189,000 
Say amount of annual Bxpeuaes ^^^^^^ 
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Now $200,000 divided by 200,000 ions x 78 miles = one cent and three 

dills per ton per mile and 200,000 tons a2h cents per ton per mile X 78 

tnUes = $1,95 say $2, per ton = $400,000 

Deduct annual expenses . 200,000 

Nett receipts equal to 10 per cent on capital $200,000 

N. B. Taking the average rate of 3| cts. per ton per mile on the Philadel- 
phia and Columbia Railroad and we have an income of $572,000 
26 per ct. on the capital. This is received by the State and does not include 
the cost of cars, loading and unloading which is done by the forwarders and 
for which they charge nearly or quite as much as the State. The cost of 
transportation cannot be less than 5 cts. per ton per mile, twice as much as 
will pay 10 per ct. in the hands of individuals, but the "free and enlighten* 
ed" citizens of Pennsylvania will yield to no " monopolies ." 1 1 



Railroad Convention. — At a meeting of citizens of the city of New 
York held at the Repository of the American Institute, on 29th July^ inst. 

Charles Henry Hall, of the city of New York, was called to the chair^ 
and Philip Schuyler and Wm. Paxton Hallett, Esquires, appointed Secre- 
taries. 

The President having stated the object of the meeting, and the assem- 
blage having been addressed by Messrs. Clarkson, Crolius» Schuyler, Hal- 
lett, Blunt, and other gentlemen, the following resolutions were unanimous- 
ly adopted, viz : — 

Resolved, That in compliance with a call from the counties of Rense- 
laer, Columbia, Dutchess, Putnam, and Westchester, the city of New York 
cordially responds thereto, touching th« importance of the immediate con- 
struction of the New York and Albany Railroad, and of the expediency of 
asking the aid of the State in assisting onward the great work, as well to 
protect the interest of our own State as to counteract the efforts making by 
the State of Massachusetts, in opening a line of communication from Bos- 
ton to the Hudson river, having for its end the division of the products of 
the West from our emporium of trade. 

C. H. Hall> Chairman. 

Philip Schuyler, > o * • 

W. p. Hallett, > Se"eto"es. 



A novelty appeared in our river last week, it being no less than a min* 
iature steamboat, built for the purpose of testing a new boiler, invented by 
Mr. John Lille, an ingenious mechanic of this village. The boat is 32 
feet long, by 6 wide. The cylinder is 20 inches long with 4^ inch bore, 
and is supplied with steam by a boiler 2 feet in diameter by 3 feet in length, 
which stands upright, and will hold 30 gallons of water — with a chamber 
for 15 gallons more. The boiler is constructed on the strongest possible 
plan — is of a circular form, containing alternately 4 fire, and 3 water flues. 
The furnace has a fine draught, and ecmsumes one quarter of a cord of 
wood per day, producing steam sufficient for an engine of 4 horse power. 
The inventor thinks the boiler is a great improvement, and intends making 
Applisation for a patent. This little craft is propelled six miles an hour in 
MiM water.^Owego Advertmr:\ 



Mtutttehtuetts Railroad Companies. 
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S28 Meteorological Record, for January and fitruary, 1839. 

We are pleased lo hear again from our Meteorological coire^ndent in 
the West, after a long interval. The science demands an increasedi num- 
ber of observers, and no class of men i!i better qualified for thai purpose 
than the civil and military engineers of the United States. We shaH 
again advert to this subject. 

Far ihe American Railroacl Journal, and Mechuiics' Magazine. 

METEOROLOGICAL RECORD FOR THE MONTH OP JANUARY, 1839. 

Kepi on Red River, Mow Alexandrin, La., U-ot. 31.10 N., Ijmg.. iil.Sft W.) 
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We commend to the attentive perusal of our readers the following sen- 
sible and well written views on the much discussed subject of Steam-boat 
explosions. 

Mr. Redfield is well known as a practical man, and able at the the same 
time to call to his aid the results of science. His selection as one of the 
late IJ. S. Commission to examine into inventions for preventing explo- 
sions, is a further assurance that his abilities are generally recognized and 
appreciated. 

ft 

Letter to the secretary of the treasury, on the history 
and causes of steamboat explosions, and the means of pti%' 

VENTION, flY W. C. REDFIELD. 

New- York, December 26, 1838. 

Sir : Having recently been served with a copy of the resolution of Con- 
gress, moved by Mr. Sergeant, for obtaining information respecting the use 
of the steam-engine in the United States, in navigation or otherwise, and the 
accidents which have resulted therefrom, I am led to believe that the inquiry 
will be best answered by a concise statement of my own observation and 
practice for the last sixteen years, during which time I have been chiefly en- 
gaged in the construction or management of steam vessels. 

When I first engaged in the application of steam to navigation, there were, 
as now, two systems of engineering practised in our steamboats. One of > 
these, "the Bolton and Watt, %: low-pressure system, had been introduced by 
Fulton, in which the working power was mainly derived from steam of low 
tempejfature and expansive force, working upon an effective condensation j 
the other the high-pressure system, in which steam of high elastic force 
is worked against the pressure of the atmosphere. Th'e latter system was ■ 
early introduced in this country by the late Oliver Evans, who was dis- 
tinguished for his mechanical talents, and who perhaps exceeded all his co- 
temporaries in his just apprehension and prescience of the powers and ad- ' 
vantages of the steam-engine, as applicable to railroads and to navigation. 

My first practical acquaintance with the steam-engine was under the high- 
pressure system ; the adoption of which, in this case, grew out of circum- 
stances not under my control. But an attentive consideration of the prin- 
ciples and practice of the low-pressure system, served to convince me that 
the claims to superiority, both for efficiency and safety, which had been mu- 
tually set up by the advocates of the two systems, could not be justly main- 
tained. 

It appeared obvious that the useful effect of highly elastic steam could be 
greatly increased by acting with less pressure on the surface of a larger 
piston, working on an effective condensation ; while the tension and weat» 
ing of the different parts, and the datager of explosion common to high- 
pressure engines would thus be materially lessened. It appearing equally 
certain that the engine of Bolton and Watt could be rendered more useful 
and efficient by adapting it to steam of greater pressure and elasticity than 
was at that time employed ; and that by proper modifications in the strtic- 
ture of the boilers, a degree of safety could also be secured which had never 
yet been attained. The high-pressure system, as then practised, required a 
tension of steam approaching, as I conceived, too near the estimated strength 
of the boilers in which it was generated, to be deemed safe in all circum- 
stances ; — a consideration of the highest ittv^OTVaxvc.^ viv \vaN\^^\wv. ^ -^Sassi 
appeared that the use of low-piessuie sXci^xa, ^^'et \^^ ^w^^ t^ssSsss:^ 
with weak boilers, in which any acc\Aetv\^\ m^xe'as.^ ^^ ^x^^'sos^ ^^^ ^^^^ 
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amount of perhaps half an atmosphere, could hardly fail to be attended with 
fatal disaster, was equally unsafe ; and that this practice, althocigh univer- 
sally sanctioned in England, ought not to be followed in our steam naviga- 
tion. 

From these considerations, it appeared to me evident that the greatest de- 
gree of safety and efficiency could only be obtained by combining, to some 
extent, the peculiarities of the two systems, and by adopting such forms of 
structure in the boilers as should afford the greatest attainable amount of sur- 
plus strength, between the maximum working pressure and the point of ac- 
tual danger to the boiler. I determined, therefore, that in all cases under my 
control, the extra or surplus strength of the boiler should always be as great 
as might be fairly practicable ; — ^a principle which, afler this lapse of time, 
I have found sufficient reason to recommend to others for adoption. 

Upon this principle of the greatest attainable strength, were also con- 
structed the boilers of the high-pressure steamboat in which, as before men- 
tioned, I was first led to engage. This steamboat was, for the period of 
four years, under my immediate observation before being dismantled, and 
during this time, no injury by explosion or erruptlon of steam, and, proba- 
bly, not the least hazard thereof, was Jcnown to occur ; nor do I find reason 
to believe that, in ordinary hands, the use of these boilers could have been 
rendered dangerous, either to the passengers on board or to those intrusted 
with their management. 

Tn the mean time, I was engaged in the first successful attempt to estab- 
lish steam navigation on the Connecticut river-||)etween the cities of Hart- 
ford and New- York, by means of a competenTsteamboat of low pressure 
construction. In this case, my own views of safety and efficiency, as before 
mentioned, would have required an important modification, and addition of 
strength, in the boiler which was furnished for this boat. At this period, 
however, the influence which was exercised upon public opinion by the as- 
sociates and friends of Fulton and Livingston, through the medium of the 
Sress and the intercourse between their captains and the travelling public,, 
ad extensively induced the belief that the plans fidopted in the Fulton boats, 
and those only, were safe and proper } and a general conformity thereto was 
deemed to be indispensable, by those who professed to represent the public 
interests. In this case, therefore, the plan of construction adopted for the 
boilers and engine was like that of other low-pressure engines then building- 
for the New- York waters ; the boiler, which was of iron, being large, and 
the. engine fitted with D slide valves, and adapted to a speed in the piston of 
160 to 200 feet per minute, like the English marine engine now in use. 
It is but just to state, however, that the boiler in question, and also most of 
those which were used in the Fulton boats, were of greater strength than 
the boilers which are commonly used in England for low pressure engines. 
But, on the other hand, the advantages of a greater expansive power were 
beginning to be understood ; and as confidence in the strength of these boil- 
ers increased, the practice of increasing the working pressure upon them 
gradually gained ground, so as ultimately to neutralize the advantage of 
the increased strength^ which had been given to them beyond that of the 
original Eng;lish models. This steamboat (the Oliver Ellswarth^ com- 
menced running between New- York and Hartford in the spring ot 1824, 
immediately after the removal of the restrictions in favor of Fnlton and 
Livingston, by the decision of the Supreme Court of tiie United States ; ahd 
mjr connection with this boat terminated in the following year. I haTRaBt^ 
tjced these &cts as illustrating, in some Aegtee, \Vv^ c\v«\ ^sjwvsfc tS. ^%«ir 
pJoaions which have since occurred iu l\ie^t^Tfv\»\x^a\vKNH^^x^^«^^^^^- 
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rious routes leading from the city of New- York ; and the name of this 
boat will hereafter appear in the catalogue of these accidents. 

In 1824-5, I was engaged in the construction of the steam vessels Com- 
merce and Swiftsure, and the safety-barges and freighting vessels which 
have since been towed on the Hudson chiefly by these steamers ; having 
acted as principal engineer and general agent of •' The Steam Naviga- 
tion Company, to which these vessels belonged.* Having been left free 
in the application of means to ends, except as meiasurably controlled by the 
opinions and habits of the contractors and artificers employed, I at once 
adopted the strongest form of boiler that appeared applicable to the general 
combinations which were then chosen. The plan of combining the ad- 
vantages of the high with the low-pressure system, at an intermediate pres- . 
sure of steam, was adopted for these vessels, as being best suited to the ser- 
vice for which they were designed. At that early stage of our improve- 
ments in the marine engine, the plan of uniting these advantages in a sin- 
gle working cylinder, and of making a more efficient application of them 
by means of an increased velocity of the piston, had not come into practice, t 
Double engines were therefore employed, comprising two cylinders of un- 
equal diameters, the smaller one receiving the steam from the boilers and 
delivering it expansively to the larger one; the latter being worked upon 
an effective condensation. These vessels, with their engines, have been 
employed for fourteen years, with little modification, and mostly under se- 
vere auty; but no accident of an explosive or eruptive character has ever 
occurred, and they appear capable of rendering good service for several 
years yet to come. The boilers, during this period, have been twice renew- 
ed, on plans combining additional strength and convenience. 

I may here state that no accident from the explosion or rupture of a steam- 
boiler Has ever occurred in the steamboats under my particular charge ; 
and the rernark might also be extended to other steamboats, which have 
been furnished with boilers made under my directions. That this result 
has been chiefly owing to the superior care or skill of my subordinates, 
who have had the immediate charge of the boilers and engines, I cannot 
believe ; for,« trustworthy as were most of these men, they have partaken 
of the general character of their fellow men, in and out of this profession, 
and have, probably, no better claims to infallibility. Boilers of a structure 
whicn afford the proper degree of surplus strengtn may be injured as well 
as others, by the carelessness or neglect of those in immediate charge ; 
but are not likely, even with bad management to destroy life by explosion^ 

The bearing of the considerations which have been stated should be con- 
sidered as fully applicable to engines and boilers of every'grade, whether 
for hiffh or low pressure. Nor will the use of boilers of the greatest at- 
taiaabie strength, have any tendency to promote in the engineer a disposi- 
tion for hazardous or untried adventures, nor to prevent him from apprecia- 
ting those other substantial improvements in the art or science of engineer- 
ing, as applied to steam navigation, which have been realized within the 
last fourteen years. 

Having stated the general manner in which the steamboats and other 
vessels of the Steam Navigation Company have been constructed and man- 
aged, it is only necessary to £idd, that the sale or use of intoxicating liquors 

* In this. communication I use the term "engineer" in the double sense which common 
ttstge bait assij^ned to it in this couotiy, it beinfi; descriptive alike of him who controls and 
directs the specific use and combinatioa of raatetiola viVAfiVi «x^ ws^^\^\^^\sAScscs&&«:iv. 
superstructure^ and of one who ia jemplove^Lm 0:1^ oi^voax^ Oa».x^<i oR. ^^\sax^-«s^>BS»^ 

fPor estabh'shiDff the advantaKes of lYi\% %\TOp\€iecixc^\Ti^V\^%^ ^^v^'s^'^s. 

ixmmly indebted to Ike practical talent ol lUfeett \i; Bxfe^ctiv ^'^.- 
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has not been allowed in these vessels for the last eight years, and I believe 
this rule cannot be commended too strongly. 

Explosions of Boilers on the New- York Steamboats. 

In May, 1823, the public were astounded by the disastrous explosion on 
board the Etna, while navigating the waters of our bay, a few miles from 
th&city. The engine and boilers of this boat had been constructed upon 
the plans of Evans, and in conformity with his ultra views in favor of di- 
minuitive passages, both for the steam and supply of water : and she had re- 
cently been brought round from the Delaware, and employed between this 
city and the Raritan. No proper examination of the facts attending this 
ease, such as the interests of the public and the profession required, was 
ever made ; but, as near as could be ascertained from private statements, 
and the judicial testimony then published, the small pipe through which 
water was supplied to the boilers had become stopped, or nearly so, by in- 
crustation ; and the supply falling short, the boilers were too strongly heated 
upon their lower surface, and were then left to their fate, while the fire 
should exhaust itself. Upon this statement, however, I do not think it safe 
to rely, as all subsequent observation and inquiry have shown me that no 
statements are more to be distrusted than those which gain circulation under 
the terrors and excitements of these accidents. I had opportunity, however, 
to examiRe the remains of the ruptured boiler, which was of cylindrical 
form, without flues, about 30 inches in diameter and 20 feet in length, and 
had been some time in use. The iron plates of the boiler were mainly , 
sound and good, and from the manner in which the boiler was torn, it 2^- 
peared that the rending, though sudden, was also progressive ; and I felt de- 
sirous to ascertain, if possible, the first point of eruption. With this object, I 
traced back the rent from its final termination, on the main part of the boiler, 
and supposing the parts again restored, successively, to their original posi- 
tion, followed the rent spirally around the boiler, to where it had separated 
from the opposite end, which had been projected from the boat, and lost in 
the river. At this point, I found the line of s/paration passing through one 
of the rivited joints on the under side, which had stood directly over the fire ; 
aTid this joint showed itself to have been previously separated by a crack 
of long standing, and of considerable extent, in the line of rivets. This 
older fracture occupied the space between several contiguous rivets in one of 
the sheets, and, without doubt, had gradually attained the extent which was 
then discemable by the oxidated surface, owing to the frequent expansion 
and contraction of this part of the boiler, and aided, also, by the constant 
sagging effect of its weight, while supported only at its two extremities. — 
I will here remark, that boilers of small, or of moderate diameter 
should always be supported near their centres by lifting bolts, passing 
through a strong beam above the boilers, or by some other arrangement 
which is equivalent thereto. 

The pressure under which the boilers of the Etna were worked was said 
to be from 100 to 150 pounds to the square inch, and it is probable that this 
pressure had been greatly exceeded on some previous occasions. 

The explosion of this high-pressure boat, so recently introduced upon 
our waters, occasioned the greatest excitement ; and the opportunity was 
seized upon to prejudice and exasperate the public mind against the owners 
and managers 6f all steamboats which were furnished with iron boilers — 
those then used in the Fulton boats being of copper ; and especially was 
this odium directed against all those whose boats were supposed to apprpxi- 
mate to the use of high-pressure. Several new boats were then in the pro- 
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•<iess of construction, and the owners of some of. these felt themselves com- 
pelled to yield to the storm of prejudice in favor of copper boilers of large / 
and^nscure>feonstruction, approximating to the old English models, with 
the general exception that the fire was placed within the body of the boiler 
and the use of the brick-work was dispensed with ; and the old dogma of 
security in the weakness, instead of the strength of the boiler, now found 
numerous advocates. An active and intelligent gentleman, then acting as 
agent for one of the finest boats at that time building for our waters, on being 
remonstrated with for yielding his better judgment to this prejudice, and 
thus endangering the future security of his fellow-citizens who might be- 
come passengers, told me frankly, tnat his owners, as well as himseu, were 
fully convinced of the superior strength and safety of iron boilers, and the 
advantages of modifying their structure ; "but," said he, " we cannot resiiit 
public opinion : the people have been instructed that iron is an utisafe ma- - 
terial for boilers, and that it is recklessly used because it is cheapest. It is-" 
beyond our power to disabuse them in this matter ; and they threaten us^ 
moreover, that, if we will not give them a boat with a copper boiler they 
will procure such a one and run it against us. We have concluded, there- 
foroj to give them a copper boiler, the strongest of its class, and have made 
up our minds that they have a perfect right to be scalded by copper boilers 
if they insist upon it," I lament to add, that the exercise of this ** right" to 
the use of copper, was attended, within a few years, with a fearful destruc- 
tion of life, as had been foretold. 

I am sorry to add, that the conductors of our public journals were main- 
ly instrumental in enforcing upon the owners of steamboats this false stan- 
dard of safety, both as relates to the use of copper and to the form of the 
boiler ; and that to this cause must be chiefly ascribed the unhappy de- 
struction of human life which occurred in our New- York steam-boats du- 
ring the ensuing eight years. Not that all boilers were, in consequence, - 
made of copper, for by far the greatest number brought into use were of 
iron, because of its known superior strength ; but this untoward influence 
mainly controlled the structure of these boilers, which were generally con- " 
fined, to the'^trictly low pressure form, exposing greatly expanded surfaces 
to the action of steam, without producing adequate support. Fortunately, 
some of those who were then engaged in the construction and management 
of steamboats, posessesed more firmness than to yield to this influence, and 
in devising their combinations were governed only by their own knowledge 
and sense of the means proper to be used, in order to insure both safety 
and efficiency; and in steamboats so controlled, I am happy to state, such 
disasters have been entirely unknown. 

About the same period, however, two other disasters, of a serious character, 
occurred in steamboats furnished with copper boilers. One of these acci- 
dents, on board the Fidelity, seriously injured, or caused the death of two 
or three persons. 

The other case was on board the Jersey, one of the Fulton boats, em- 
ployed on the Jersey city ferry. This explosion was second in violence 
only to that of the Etna; and was less destructive merely from the absence 
of passengers to be exposed, there being fortunately but one or two persons 
. on board at the time of the accident. 

Another fatal disaster occurred also in 1825, with a low-pressure copper 
boiler which had just been placed on board the steamboat Patent, in which 
the lamented Dood and several other persons, who were exposed, lost their 
lives. Previous to this, also, the Paragon, one of Mr. Fulton's boats, run- 
ning on the North River, met with a similar accid&Yvt vA^v^Vvn^'w^'ssI^^^^^ 
with the loss of life. Again, at ElizaWVXov^xi ^mx^'^'^^'^^^^^'^^^ '^'^'^ 
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the city, in 1813, a low-pressure boiler on board the Sea-Horse had exploded, 
with a pressure of steam not exceeding five pounds to the square inch.^ — 
But the bearing of all these cases was strangely overlooked, and palliatives 
were to be found, or uncontrolable causes discovered, by invoking the aid 
of dangerous and unknown gases : or, some unhappy fireman and engineer 
was made the scapegoat, who, by his undoubted misconduct or recklessness, 
had rendered dangerous and destructive, that which had previously been 
declared to be safe and incapable of serious mischief ! 

And now came the incitement of active competition on the navigable routes 
leading from this city, then newly thrown open to all competitors. Old 
steamboats were found too slow, ^nd new ones w^re daily acquiring addi- 
tional speed. So far as this result alone is concerned, this was as it should be; 
but unhappily, the greatly expanded boiler, whether of iron, or copper, being 
deemed stronger than was necessary for the pressure which had hitherto 
been used, must now bear a greater load, and gradually become worked 
more nearly to its full strength and capacity. In the summer of 1825, the 
Constitution, a new boat, collapsed one of the' large irregular shaped flues 
in her iron boiler, when near Poughkeepsie, and killed or injured several 
persons. In this case some of the explosion theorists were content to admit 
that there was no want of water ; but loud was the outcry which was again 
raised a^inst iron boilers. 

The next case in order, is the explosion on board the steamboat Legidar 
tor, in 1825, while lying at our wharves, ready to start on her trip to New- 
Brunswick. This boat was furnished with a low-pressure iron boiler, of 
nine and a half feet in dimeter, constructed by the late Robert McGlueen, 
according to the then improved low-pressure pattern. The interior shell 
containing the furnace was about nine feet in lateral diameter, flattened into 
an ellipse at top, and supported on the outer shell at the bottom and sides 
by an occasional brace-bolt ; the general use of the fastenings not having 
then received t^e sanction of our boiler makers. The pressure of steam 
.on the boiler at the time of this explosion was said to be between ten and 
thirteen inches by the mecurial gauge. t The interior portion of the boil- 
er was violently torn and turned inside out, with the destruction of every 
tUng near the boiler, and of the lives of five or six per^ns employed on 
the boat; but the outer shell, which was cylindrical, remainded. uninjured. 
On examining this boiler, I found that the rending was principally in its 
lower portions at the bottom of the ash-pit beneath the furnace bars. At 
this point the iron was not more than three-sixteenths of an inch in thick* 
ness, and had separated into thin lamellated plates, not having united pro- 
perly under the roller. Thus the rupture in this case evidently originated 
at the lowest part of the boiler, at the weakest point, and under a head of some 
six feet water. But these facts were not investigated, and it was sagely as^ 
sumed by manu&cturers of boilers and other advocates of this. stereot3rped 
hypothesis, that this explosion could not possibly have happened had thjBre 
been a competent supply of water in the boiler. On ttie other hand, I con- 
sider it demonstrable that a boiler of this size and construction, without a 
thorough system of bracing, is wholly unfit to sustain the ordinary pressure 
to which this boiler was exposed, and which the managers of the boat be- 
lieved could be safely borne. But, instead of ascribing this disaster to its 
true cause, the imperfection of the favorite system of construction, the op- 

* Journal of the American Institute for September^ 1838, page 646. 

•it.'^^ ™cjcurial tube being bent in the form of a syphon, each inch of elevation cauMs a 
qmerenceof two inches ui the actuallevel of the mercury, and anelvation of thirteeii«iBch- 
eam me op§a end of the tube, indicates the pressure of nearly thirteen pounds U> each 
jfga^rejmipk 
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portttnity was taken to inflame the opposition to iron boilers, and to throw 
the odium of disaster upon the perished firemen or engineer. 

The year 1826 passed off with only one or two slight accidents of this 
kind among the New- York boats : one on board the Hudson, employed on 
the East River ; and another on the Franklin^ then running upon the North 
River. Both these boats had low-prfessure iron boilers. 

In the spring of 1827, the steamboat Oliver Ellsworth, on her passage 
from Hartford to New- York, when six or eight miles west of Saybrook 
light-house, in a heavy sea and head wind, burst or collapsed the main flue 
of her boiler, which occasioned the loss of one passenger, the engineer, and 
one or two firemen. This case appears to have been universally set down 
by theorists as owing to extreme carelessness and to want of water in the 
boiler.* Mr. Penfield, the worthy engineer of this boat, had acquired expe- 
perience during four previous years in my employment, and I had ever found 
him a man of great care, prudence, and faithfulness. He had changed his 
employers, with my consent, on the opening of that season, in order to avail 
himself of a more tempting offer which was made him by the managers of 
the Oliver Ellsworth, on account of his known good qualities. He knew 
the value of the principle of surplus strength under which he had acquired 
experience, and was well acquainted with the condition and management of 
the Oliver Ellsworth. His first effort, as he then informed me, was to in- 
duce the managers of this boat to introduce braces into their boiler, in order 
to secure the large main flue, which was four feet in diameter, made of 
quarter-inch iron, without other support than that afforded by the connexions 
at its two extremities. But his views of security were deemed as savoring 
to much of high-pressure, and it was decided that a boiler which had occa- 
sionally sustained a pressure of 15 or 17 inches of steam by the mercurial 
gauge,?!) could be safely run with a pressure of 12 to 14 inches; and the 
too modest engineer had no remedy but submission. I had estimated a pres- 
sure of six inches as being safe for this boiler when constructed, while others 
of high authority in these matters then deemed it entirely safe with nine 
inches. On the evening of the accident, the engineer was watching both 
boiler and engine with great care and anxiety, being instructed to keep a full 
head of steam, in order to encounter with success a strong head wind and sea. 
He accordingly kept from twelve to thirteen inches, with a full head of water 
and, to prevent the latter from discharing into the cylinder by the motion of 
the boat, was obliged carefully to tend the throttle-valve, and was actually 
thus regulating the action of an overfilled boiler at the moment in which 
the explosion took place. He survived the disaster several weeks, and gave 
me from time to time under no apparent bias but the love of truth, a far more 
circumstantial account of his care and management on this occasion, than 
can be here introduced. But his cares and anxieties were unavailing, and 
he was doomed to the infamy of having been the careless or rash instrument 
of destroying the lives of his fellow beings, by the inconsiderate advocates 
of the common explosion-theory, who, in opposition to all evidence, can de- 
cide by mere intuition, the want of water in the boiler and the criminality 
of the engineer i 

Although confident in the accuracy of Mr. Penfield's statements, I did 
not &il to examine closely the condition of the boiler, after the accident — 
Its general construction was not unlike that of the Legislator ; having an 
elliptical shaped interior furnace of eight and half feet in lateral diameter, 
and six feet in length, from which extended a circular main flue of twelve 

» See certain well iatentiotied communications in Document 31, House of GLeg. ^£^ 
Cong., 3d Sess ion. 
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feet in length, and four feet in diameter ; a smaller returning ftue, of 
irregular form, leading back to a point near the furnace, where it turned 
upward through the top of the boiler, and was there joinetf to the chimney. 
This returning flue, on account of the irregular form, was partially sus- 
tained by means of a few brace bolts, hut no securities were provided for 
sustaining the great flue or interior shell of the boiler. A longitudinal 
outline, showing a vertical section through the centre of the main- flue, is 
here represented : 

A vertical section of the Oliver Ellsworth* s first hoil&r. 




^, furnace flue ; g, main flue ; -uj, water line ; rf, steam -chamber ; h^ chimney ; a, point of 
fracture ; 6, disruption. Scale, 1-8 inch to a foot, or 1-96. 

On examining the parts which, in case of a deficiency of water, would' 
iiave been first exposed to the action of the fire, it was found that neither 
the top of the furnace flue at c, immediately over the fire, nor the top of 
the main flue, on the same level, nor any other part of the flues, appeared 
to be in any manner affected by the heat ; but, on the contrary, the iron on 
the upper part of the flue appeared to be, for the most part, as clean, and in 
as sound condition, as during the first use of the boiler, with but one excep- 
tion—now to be noticed. This exception was found in the line of fracture 
at the point b, where the curved lines represent the position to which the 
highest point of the main flue had been depressed by the disreputive force, 
and by which the original fracture at a, had been extended aroundnearly ; 
half of thecircumfeij^ce of the flue ; the circular top of the latter, being de- i-€^ J 
pressed into the form of an inverted curve, extending from the fracture in 
opposite directions. Now, at the point a, (which is placed at b, by the dis- 
ruption, as just mentioned,) the trace of a previous fracture in the line of 
rivets was distinctly visible for some eight or ten inches, transversely to the 
top of flue, which fracture, judging from its appearance, must have existed 
for a considerable time previous to the final disruption. 

Nothing, therefore, could appear more certain than the fact of a full sup- 
ply of water previous to and at the time of this accident ; and the disrup- 
tion was evidently caused by an amount of working pressure to which the 
diminished strength of the boiler, at this point, proved to be unequal, although 
the boiler had sometimes been worked with even a higher pressure, before 
the incipient fracture here noticed, had originated or become so extensive. 

In the boilers of the Etna, as in other cases where the boilers have been 
long suspended by their two extremities, this insidious sort of fracture was 
induced at or near the lower surface, by the joint action of weight and une- 
qual expansion ; but the main flue of the Oliver Ellsworth was constantly 
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surrounded by water, and pressed v/pward by a force equal to the wht)]e 
weight of water displaced by this capacious flue, which, after deducting thb 
.weight of the flue, is equal to more than 10,000 pounds.* The fracture^ 
in this case, therefore, was gradually induced at the top of the flue, which 
was also most exposed to heat & the unequal straiti of expansion. The origin 
of this species of fracture may, perhaps, be referred to the process of manu- 
facture, in which it is common to force the rivet-holes, which do not proper- 
ly overlie each other, by driving a steel pin into the same ; a practice which 
is well calculated to cause the sheets to separate in the line of riv'ets. 

This disaster induced the owners of the Oliver Ellsworth to procute a 
heavy copper boiler, in compliance with the clamor against iron boilers, 
.which on this occasion was again renewed. At a subsequent period thii 
boat was purchased by myself and associates, and transferred to the Hudsoii 
l*iver ; care being taken to remove her large copper boileir, and to furnish 
her with a boiler constructed on the before mentioned principle of giving 
the greatest practicable amount of strength, beyond the working preSsur^ 
that could conveniently be obtained. The result has been tha,t this boat has not 
only run with entire safety, but is, €}ven now, with her antiquated engine, 
much more serviceable and efficient than when employed upon her original 
route, although the steamers constructed contemporaneously with this ves- 
sel have disappeared from our waters. In truth 1 consider this steamboat 
as being at tnid day far nlore safe from fatal caSuaties than most of the 
(Steamboats now on our vvaters. The boiler is sometimes worked with d. 
pressure of two atmospheres above the common boiling point, while it pos- 
sesses a strength which will bear a pressure of eight atmospheres, leaving a 
range of strength equal to more than six atmospheres bfetween the maximum 
working pressure and the point of proximate hazatd ; arid this is believed 
to have beien accomplished without any sacrifice either of original cost or of 
economy in the use of fuel. If a proportionate range of surplus strength 
had always been given to the boilers of marine engines, it is believed that 
steamboat explosions would seldom, if ever, have been heard of, notwith- 
standing the hypotheses which are so generally and confidently relied upoil 
as accounting for these explosions. 

In April, 1830, the steamboat Chief Justice Marshall, employed on the 
Hudson, burst her boibr, while landing passengers at Newburg; by which 
1 1 persons were killed and many others wotinded. This boiler was of stout 
copper, and very stVongly built, on the •♦low-pressure plan," and was more 
thoroughly bracedy it is believed, than any other boiler of its date. The 
kructure, however, was a very large one, on the general plan df the bbilersi 
in the Legislator, Oliver EUswOrth, and other boats of that day ; the main 
flue being also circular, dnd five feet or more in diameter. The disruptiofi 
we are informed, ** was teh feet back from the front of the boiler, and was prob- 
ably eight feet in length by four in width, commencing nearly at the bottom of 
thejlue, and extending upwards a little over one-half of its diameter. ^^ 

We may safely infer that this explosion, commencing near the bottom of 
the boiler, and four to six feet below the water-line, was not occasioned by 
Want of water. The principal engineer, who survived the accident a few 
hours stated to the captain, near his last moments, that there wais lesfe than six- 
teen inches pressure on the boiler at the time, which is jirobably true ; and 
it is adnlitted that the steam was "blowing off" throus^h the safety-valve 
during the entilre stoppage till the adcident occufired. That there was some 
unknowh defect iri thb boiler, as was supposed by the engineer, is not im- 
probable ; but neither engiiieeirs nor cdptains had then learned, that such 

^ * The length of the furnace is included m iW %i\!vm^v«. 
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a structure^ of such material, was unsuited for that pressure. The ardent 
advocates of copper boilers and the zealous manufacturers of public opin- 
ion, were now liberal in their denunciations of the unfortunate engineer, 
who, in their view by the clearest evidence, had been guilty of criminal ne- 
glect or recklessness, in allowing the water to become so wasted or reduced 
as to occasion this dire catastrophe. Many persons insisted that nearly all 
the water in boiler must have been previously exhausted. To have sought 
for facts on which to support so grave a conclusion, would have been deem- 
ed an insult to common sense; especially as persons had been brought for- 
ward, who, under their oath, had testified to the previous warning which 
they had heard in the shrill and piercing whistle with which the discharge 
of steam was attended previous to the explosion. But, alas for common 
sense ! this thrilling whistle had pierced the ears of the writer, most un- 
comfortably, thrice in a week for several previous years, while in his office 
in the vicinity of the wharf occupied by this steamboat ; and was known 
to be owing to some unfortunate peculiarity in the construction of the safe- 
ty valve or its appendages ! It is hardly necessary to add that the upper 
and most exposed surface of the flues of this boiler were found by good 
judges, to exhibit no traces whatever of injury by heat — a circumstance 
which is entirely incompatible with the supposed enormous deficiency in 
the supply of water. 

The owners of this steamboat, having once been made the instruments 
or victims of a fictitious public opinion, now adopted awiser course, and pro- 
cured two strong iron, boilers, of moderate dimensions and better suited to 
the pressure of sixteen or eighteen inches which their engine required ; and 
during the remaining years of her service, this boat was run without injury 
to her boilers. It may be noticed that this disaster was more fetal in its re- 
sults than all the explosions or disruptions of iron boilers which had then 
occurred on the northern and eastern routes from this city. Had this boiler 
been constructed of iron and secured in the same manner, is it not probable 
that it would have given way, even with an addition of several pounds to its 
maximum working pressure, had such addition been feirly practicable. 

In the same year there occurred a similar disaster on board the steamboat 
United States, running between New- York and New-Haven, by which sev- 
eral lives were lost. The boiler of this boat was of iron, but constracted 
on a plan similar to those which have been mentioned. The boat was op- 
posite Black well's Island at the time of the accident, with twelve and a half 
inches of pressure — having frequently worked with fourteen inches. This 
boiler, which had been recently repaired, also gave out near the bottom of 
the main flue, its upper portions and the roof of the furnace remaining unin- 
jured; and yet we continually hear that nearly all of these accidents have 
been occasioned by the want of sufficient water in the boiler ! Notwithstanding 
the severe lesson then recently received from the Chief Justice Marshall, 
and the explosion of almost every copper boiler which had been continued 
in use, we were again warned by the public journals against the hazard and 
cupidity of using iron boilers. 

In 1831, the boiler of the steamboat General Jackson exploded on the 

Hudson, at Grassy point, while stopping at the wharf This was a large^ 

low pressure iron boiler, carrying, it is said, fourteen inches of pressure ai 

the time of the disaster ; the safety-valve being open, and the steam blowing 

off for some minutes previous. But the escape of steam was not, perhaps^ 

as freely allowed as it should have been. The boiler being under deck, 

and breaking out through its bottom, the ioTce oi xVi^ e.T.^\o«\wil\vxew the 

'boiler out of the boat and into the meT,demo\\&^im^X\\^^^^«t^^^"w^^^ 

veaael to sink at the v^rharf. The boiki vi^iu ;xW|t*^Xi^uwrv^^^ i«»ofcV 
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ture. It was partially braced, but without a thorough system of these fasten- 
ings, and was elliptical in its form, being, if I mistake not about eleven feet 
in its lateral diameter, and presenting a cross section of nearly the annexed 
form. 

Cross section of the boiler qf the Steamboat General Jackson. 




Scale l>8 inch to a foot, or 1-96. 

The fire was beneath the boiler, instead of within it as in the foregoing 
cases; the dependant portions a^ b, c, being what are technically called 
water-legs, and riveted to the main shell of the boiler, which was here per- 
forated with large openings to allow a free circulation of water. The re- 
turn flues e, c, c, e, were circular, and united at their extremities by attach- 
ments, and terminating in a square cross flue, which communicated with 
the chimney ; and w shows the water line. The rending, when traced to it^ 
point of commencement, appeared to have originated at the angle h, where 
the water-legs joined to the boiler ;• and whatever influence the large per- 
foations in the shell may have had in weakening the structure, it is certain 
that the riveted joints on the line of disruption showed several preliminary 
fractures, of considerable extent, of the same character as those already 
pointed out in the boilers of the Etna and the Oliver Ellsworth, and one of 
these was particularly obvious at the point A.f The other portions of the 
boiler appeared to have been previously in good order; and the flues, and 
their flat connections, though soonest exposed to any deficiency of water, 
were as entire and as perfect in their condition as ever. Nothing, however, 
could exceed the storm of indignation which was raised against the captain 
and the suffering engineer for their supposed criminal negligence or reck- 
lessness in this matter; and instead of ascribing the disaster to the obvious 
weakness of the boiler, iron boilers were as before, held to be worthy of all 
proscripition. 

We now arrive at a period when the old low-pressure boilers, and those 
which were constructed according to the requirements of public opinion at 
the epoch of the Etna's explosion, had been destroyed or laid aside. A 
gradual improvement had in the mean time taken place in the construction 
of boilers, which, although leaving much to be accomplished, had gone 

♦ Under this point also, the planks were started from the bottom of the boat, which ■ 
caused her to sink. 

t When this kind of fracture occurs on the outward lapping of tbL«e.%\\^fc\.v*A.N^'S5i^j\^"5sssas!*. 
a leak and is easily discovered ; but v/^aew w. ot^i\«* w\ ^^ m'tv,trr\%x^ ^\ 'Cxv^^^'cnsss^ ^^^r* 
BometimeB will remain tight for a \ong ^«\od. Wwe Vw^^^ '^^\^^'^'^^^'^^^^S?^^^- 
hifih-'preBann boUer. to fourttm incKe* Woxe^ \\. vjtwa e!.^\«c\^\ ^^^^:^^S^; 
sixn »oinetittic8 used on the M»mBi«siiA, ^o\3\^ watSc^Vw^ cxjaaie^^si «3j»>»>*^^^ 
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far to remove the immediate danger of explosion. But with the new meth-. 
od of working the steam expansively, in a single engine of increased stroke, 
t;here was also introduced an extension of the steam chamher of the boileTf 
vertically, around the flue of the chimney; this extension heingof thecyl^ 
indrical form, and technically known as the steam chimney. In the sum- 
mer of 1832, the steamhoat Ohio, one of the largest on the Hudson, hurst 
the injterior shell of this appendage to her hoiler ; hy vvhich ^xe persons 
lost their lives, three of whom were passengers. The boiler was under a 
pressure of 14 inches at the time, and was often worked with 18 inches, 
and sometimes with 20 inches. The disruption took place about a foot 
above the water line, in that part of the flue which is ordinarily subject to, 
a high degree of heat. This fine was three and a half feet in diameter, 
unsupported by suitable brace bolts ; and from the description of Mr. Ew- 
bank, published in the Journal of the Franklin Institute, it appears that the 
iron had been much injured by previous heating and exposure. That such 
a flue should have given way under the above pressure is not at all sur- 
prising. Since that period a like accident has occurred in our harbor, ia 
one of the Charleston steamboats, by which several lives were also lost, 
chiefly of her own crew.* 

But we have still to notice a more serious disaster than either of the fore- 
going, which has attended the use of copper boilers. The disruption of 
the boilei: of the. Oliver Ellsworth, and the warfare of the press against the 
use of iron boilers, induced the owners of that boat to provide a copjjer 
boiler, as the only means of restoring confidence. This boiler was of un- 
usual thickness, and secured in a manner surpassing that which had ^n 
previously practised. The new boiler was worked with a pressure of 13 
to 1 8 inches, and when the boat subsequently came into my hands as before 
noticed, showed evident effects of this pressure upon its form. A faster and 
more modern boat, however, was soon required in her place ; and a new 
one was constructed, called the New-England ; and the managers, in the 
&ce of repeated warnings of the comparative weakness and insecurity of 
cbpper, felt bound again to conform to public sentiment, and accordingly 
furnished their new boat with copper boilers. These were of the ordinary- 
thickness ; constructed with two fire arches in each boiler, together with 
five return flues of circular form, and 16 inches *in diameter. These 
boilers had they been of iron, which was then used in nearly all other boats, 
would probably have sustained any pressure that was likely to be required 
in the use of a modem expansive engine of ten feet stroke ; but the strength 
assumed or estimated for these copper boilers by the manu&cturers, unfor- 
tunately, was nearly if not quite as great as iron of the same thicknesa 
could have borne. On the 9th of October, 1832, which was soon afler this 
boat commenced running, her boilers were both exploded, with a pressure 
of 28 or 30 inches, while landing passengers at Essex, on Connecticut 
river, and about twenty lives were lost on this occasion. 

The influence of the press in favor of copper, as may have been seen, 
had been generally overruled by practical men ; and the eflfect of this dis- 
aster was such as nearly to put an end to the use of copper in this part of 
the country. But some of the conductors of the press who had been most 
active in establishing the untoward influence by which the owners of this* 
boat had been governed, were now loudest in their denunciations ; and men 

* On board the steamboat Wm. GibbonS) on the 2lst of Januarjr, 1836 : which i# tfca last 

Bleam accident which has occurred to the boats running from New York. 

. It may be here remarked, that no reliance for strengtb, should ever be plaeed Hp oa th fr 

eircnlar form of the boiler metal, when the pressure bears upon the outntU oi the ennre » 

4fiffo«>r when ha diameter is less than 24 or 18 inches ; and in no ccwc where the metal m eat- 

posed to beat, above or near the water line, as in ihe ** aXeam cVlvckqk^" . 
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of the highest integrity and benevolence, who had perhaps exceeded all 
pthers in their well meant efforts and sacrifices in order to-ipsure safety, 
were held up to public odium as being, virtually, the murderers of their 
fellow-citizens. 

The proprietors of the New-England, subsequently to the ordinary judi- 
cial inquiries, instituted a thorough investigation of the causes which led 
to this fatal explosion. They procured the attendance of a board of exam- 
iners, comprised of persons from different parts of the country, deemed 
competent to the investigation ; and every facility was afforded for the most 
i(ul] examination and inquiry that the case admitted. The result of this ex- 
amination, as given in the report of the board, has been already published ; 
but its importance, as connected with the history of steamboat explosions, 
and its bearing on the future safety of steamboats, induces me to annex a 
copy of the same to this communication ; and which is herewith respect- 
fully submitted. [See Appendix.] 

I will, however, add here, for the benefit of those who may not have op- 
portunity to examine this report in full, a summary of the facts in evidence, 
and of the results ^o which the examiners arrived. 

Th.is boat had been running but little more than a i^nonth, and was fit- 
ted with two boilers, each about 8 or 8 1-2 feet in diameter and 16 feet in 
length, placed on the guards behind the paddle-wheels, and outside of the 
hull of the boat. Their construction may be understood from the annexed 
$gure which represents a cross section of the boiler, near where the dis- 
ruption first took place. 




fl, o, lower flues or ^iche*; /, /, /, /, /, returning flues ; if, water line. 

The shell of the boiler was torn open in the lower arches, and spread 
outward till its parts met in an inversed position, and was thrown some 
distance from the boat. The flues and steam chimney were uninjured by 
marks of heat or otherwise, and those of one boiler were thrown forward* 
against the paddle wheel cover, while the other was thrown over the same 
into the river. The parts of the deck or guards lying beneath the boilers, 
including the beams, were entirely blown off This effect, which was di- 
rectly beneath the apparent origin of the fracture, when taken in connec- 
tion with the direction in which the parts of the boilers were thrown, ap- 
peared to indicate that the disruption commenced in the lower flues or- 
arches, at the places which had shown indications of straining, or leaks,, 
on previous passages, (near the points a a,) and which had already receiv- 
ed repairs. The engine remained uninyit^d^ V^xsS. \3cl^ ^^'ksss.^s^'^. ^^^ 
boiler which first exploded, vj^ls fowtvaiVcoVeiv ^tw^w^^ ^^ ^^^-^NsaV^j^^s^. 
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at the point of junction in the engine room, hy the force of the explosion.* 
The safety-valve was attached to the main steam pipe iti the engine room, 
near its junction froqi the two boilers, and was found in good order. A 
mercurial gauge, which was affixed at the same place had not discharged 
its mercury, and two similar gauges were attached near the boilers, in one 
of which the mercury was also found. These guages had been so charg- 
ed as to sustain a maximum pressure of about 32 pounds to the sqaare 
inch 1 The pressure at the time of the explosion was therefore helow this 
point. 

Theo^opper of these boilers was rolled to the thickness of Nos. 3 and 4 
of the wire gauge, or 1-4 of an inch nearly. No marks of heat or of the 
absence of water, could be discovered on the flues or on the flat work con- 
nected with their upper extremities, where a deficiency in the supply of 
water would first have exposed the metal, and where, in such case, injury 
or fracture could not fail to have resulted, with even a lower pressure of 
steam than was known to be on the boilers at the time of the explosion. In 
short, every appearance on those parts of the boilers which were exposed 
to heat, appeared to indicate that a full supply of water had been maintain- 
ed. The weakest portions of the lower arches appeared inadequate to sus- 
tain a pressure of 30 pounds to the square inch. It came out in the testi- 
mony that the maximum working pressure in these boilers had commonly 
been from 14 to 17 pounds; that immediately previous to the explosion, it 
had accumulated, from stoppages of the boat, to over 28 pounds ! And 
furthermore, that the engineers and firemen had been led to believe, by the 
manufacturers, that these boilers would sustain a pressure of even 50 
pounds to the inch ! — an opinion which there is no doubt was honestly en- 
tertained by the latter. (To be continued.) 



It is with great pleasure that we commend tx> the attention of our readers 
the following paper on Suspension Bridges^by one of our most able 
and enterprising young engineers. He has the merit of having been one 
of the foremost in drawing the notice of the profession to this most beau- 
tiful and economical mode of structure. 

A striking indiflference has hitherto been shown in this the land of their 
origin to suspension bridges — and yet few countries present positions 
more favorable to this form of bridge. Rapid rivers with steep banks, and 
a considerable navigation are intersected by roads much travelled and 
needing an uninterrupted and un interrupting mode of transit. 

We have seen in the possession of A. Blanc, Esq. C. E., recently from 
France some most beautiful drawings of wire suspension bridges of very 
large span. Mr. B. informs us that a large number of these bridges are 

♦ This fact deserves special notice ; chiefly, because the explosion of the two boilers of 
the New-England at nearly the same moment has been gravely brought forward as prov- 
ing the disaster to have resulted from want of water ! But the boilers were alike in their 
strocture, and both subjected by the connection of their steam-pipes, to an equality of prea- 
sure ; and being charged to the limit of their strength, it is not seen why both should not 
give way, especially under so powerful a shock, in addition to the pressure, as was neces- 
sary to separate the steam-pipes ; which blow must alone have been equal to many tODi. 
On the other hand, the boilers were supplied from separate pumps and pipes ; and were a 
deficiencvof water found in one boiler, it could have no connection with the state ofwntat 
in the other. It is on such shallow grounds, that hypotheses and opinions are defended 
wl|^h appear to have a direct tendency to perpetuate these disasters. It was under the. 00* 
Jamve notion of security in a full supply 0/ voter, x\i«^\, \\iQafe boSLcw "^cte esploded. 
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how in progress of construction and that their use even for Railroads id 
becoming quite common. 

We have long been favorably impressed by the suggestion of Mr. Elliot — 
that a suspension bridge would l)e the most suitable mode of conveying thd 
Croton Aqueduct across the Harlem river. Many objections have been 
adduced, but from an intimate acquaintance with the nature of the locality — 
from frequent consideration of the subject and from an interchange of opin- 
ion on the subject with many engineers, we do not hesitate to say that 
this mode of structure may be made the safest and be finished in the shortest 
space of time. 

No objections can be advanced that cannot be readily answered, and it 
is very certain that the original cost of a suspension bridge will be lestr 
than that of a &ilure of the mode at present proposed for crossing. Leaving'^ 
out all consideration of the rapidity of completion and other attendant ad- 
vantages, we cannot but consider this as a most admirable opportunity for 
constructing a wire suspension bridge that shall be as creditabte to the taste' 
as profitable to the purse of our city. 

With our acknowledgments to Mr. Ellet for his paper, we propose th^ 
further consideration of this subject, and shall be happy to give a place iC 
any communications on this subject. ' 

▲ POPULAR NOTICE OF WIRE SUSPENSION BRIDGES. BY CHARLES^ 
ELLET, JR., CIVIL ENGINEER. [HISTORICAL NOTICE.] 

1. The Suspension Bridge is not a recent invention. It is hardly to be 
doubted that it was used, in the simplest form, at as early periods as any other 
species of construction which has called into exercise the mechanical inge- 
nuity of man. And, without adopting the&nciful idea of a modem writer^ 
that the first efforts of the kind were in imitation of the spider, it is easy 
to perceive that a precarious passage might be obtained by stretching a 
grape vine across a ravine, and securing its extremities to the limbs of treeif 
on the opposite banks, without an assumption of greater sagacity than* 
might be attributed to our own species, in its most primitive condition. 

2. Among the earliest and mdest attempts in this department of architec- 
ture, are those bridges described by Humboldt, Don Ulloa and other writers, 
by means of which the gorges in the passes of the Cordilleras in Peru, and 
some of the mountain torrents of India, are traversed by the natives of those' 
countries. Suspension bridges of considerable importance, are here sus- 
tained by cables formed of twisted roots supportins; a flooring of bamboo. 

These structures are frail, and the footing which they offer is unsteady, 
of course. But g^reat as may seem the contrast between these rude attempts 
of an unlettered people, and the more recent efforts of European engineers 
in the same department, it is not greater than would be observeH in every 
other branch of practical science. The passage from the earliest Egyptian 
lintel, to the arches of Rennie, in England, and Perronet, in France ; from 
the hut of the savage to the dome of St. Peter's or the Pantheon, might 
probably call for equal admiration. 

3. There is nothing remarkable in the extent of the improvement in the 
partuiclar branch of architecture under consideration ; although it may 
be regarded as a matter of surprise, that the application of the principle 
should have been so long confined to remote and uncivilized coontriea. Tbd^ 
circumstance is probably attributabte lo \Vi^ ^X^QwaX^fiL Sab^w*.^®®^^ ^imwa 
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than a ceatury siace the laws of the curve formed by the liaks of ^t^xible 
chain, suspended by its extremities, has been known to mathematicians \ 
and it is still more recently that the science necessary for such investigations 
began to be familiar to persons en^ag^d in practical pursuits. 

It is consequent, only within the last 40 years that the subject has at all 
commanded the attention of practical men. Some successful attempts, on a 
moderate scale, were made in the United States about the year 1800 ; but 
having been executed on a very economical plan, and before the subject was 
properly exposed by the investigations of modern engineers, these specimens 
'offerd no inducements for the extension of the system, and it has siacb 
fiillen into neglect, if not disrepute. 

4. The example exhibited by these early efforts in our own countryj 
were not, however, altogether lost. It is even probable that to their seccess 
is due the design of the famous bridge across the Straight of Menai, between 
Wales and the Island of Anglesea. The width of the straight, at the point 
where this structure was to be erected, was 1000 feet ; the depth of the 
water at high tide 48 feet ; and an indispensible condition, to be satisfied by 
the plan, required that the edifice should offer no obstruction to the ships 
navigating the channel. 

Stone arches were out of thequestioti.both because the deptt of the water 
rendered the construction of piers almost impracticable, and no span could 
be attempted wide enough to permit the safe passage of a ship beneath the 
arches; The same objections would apply, though with less force, to a 
wooden superstructure; and though a cast iron arch was suggested, and was 
practicable, the consideration of the cost of such a work led to its rejection. 

To obviate these difficulties, Telford, one of the most illustrious of 
hiodern engineers; proposed a suspension bridge — or revived such a propo- . 
isition previously submitted by another — and was charged by a committee 
Vith the preparation of suitable plan. 

This is the first important suspension bridge that was eonstruced in 
ISurope; and it is still justly regarded as one of the noblest specimens of 
art in existence. The distance between its points oi support is 580 feet ; 
the flooring is sustained at an elevation of 128 feet abQve low tide, and ships 
pass beneath it under full sail. 

5. The success of this experiment was the signal for the prompt extension 
^St the application of the principle of its construction ; and its adoption for 
many sites, both in England and on the Continet, where the difficulties, or 
anticipated expense^ had previously prevented any attempt at the erection 
't)f bridges. 

The Minister of Public Works in France, appointed a distinguished en- 
gineer, M. Navier, with instructions to proceed to England, and examine 
tne most approved works of the kind in that kingdom, and report in detail 
on their cost and construction, the principles of their equilibrium, the ad- 
advantages that would result from their introduction into France. 

The memoir subrhitted to the Academy of Sciences of Paris, on the 
^subject, by this officer, forms one of the most beautiful applications of science 
to objects of practical utility, with which the profession of the engineer is 
enriched. The work received the approbation of the Academy, of which 
its author was elected a member, and a board of engineers added the sanc- 
tion of their approval in recommending the subject to the attention of gov- 
ernment. 

6. About this period, 1823, M. Seguin, a practical mechanic of Lyons, 
coBStrucied, at his own cost, a saspeiis\oiibx\d^e ^.ctosa the Rhone, at Tour- 

oon, ofa material which had not yet been usedmaiv^ sVtvxc\.\a^Ql coiiSRn^^; 
In this bridge a series of cables, mauyJ^cVui^Siol *uoTimt^,\<^«v^«!oto&s^ 
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for the wrought iron chains which had been previously employed for the 
support of the road way. And in the memoir which followed soon after, 
the same individual described very minutely his mode of constructing these 
bridges, and sustained the merit of his plans by many cogent and irresisti* 
ble arguments. 

The experiment, though a rude one, was regarded as successful, and was 
immediately repeated, in a superior style, at many points on the same river, 
and subsequently in many other places in France, and in other parts of 
Europe. The system spread with extraordinary rapidity, and there is now 
no mode of construction in such general use, and few bridges of any other 
description erected on the continent. 

They are to be found spanning all the principal rivers of France and 
England, substituting the ferries at difficult points, and afifording access to 
important places which had, before the improvement of this art, been pre* 
iiluded from the benefit of a bridge. 

PARTICULAR ADVANTAGES OF WIRE CABLES. 

7. The brilges which it is the object of these remarks to recommend^ 
are sustained by wire cables, stretched between appropriate supports of ma* 
sonry. The cables are formed of an assemblage of strands of wire, about 
the diameter of a common writing quill (No. 10, in commerce) which are 
laid parallel to each other, in the process of their manufacture, and aftet- 
ward collected in a solid mass, and bound together by lio^atures of the same 
material. The number of strands in each cable depends on the strength 
which it is intended to be made capable of exerting. In a bridge of 400 
feet opening, between the points of suspension, and 25 feet wide in the 
clear, there would be needed 5 cables on each side, each of which would 
be composed of not less than 500 strands of wire. Or, there would be re- 
quired for such a bridge, 10 cables, about 3 inches in diameter, each of 
which would resemble, when in place, a solid bar of iron, about 750 feet 
long ; the whole number possessing an absolute, force of 2500 tons. 

A coat of varnish applied to every wire previously to the formation of the 
cable, offers an adequate protection against oxidation. 

8. There are many reasons adduced for the preference givdn to wire ea- 
bles, over the chains of bar iron, which they have nearly superseded. It 
is not possible to obtain iron free from flaws, though all reasonable precaa* 
tion be observed in its manufacture ; and it is not always practicable to de- 
tect the flaws by the test to which each bar is subjected prior to its employ- 
ment in the structure. There is no practicable means, either, of preventing 
injury to the material, from the sudden and extreme variations of tempera- 
ture incident to a high northern latitude. 

These difficuhies, though not sufficient to offer any very serious objec- 
tion to the employment of the metal in this state, are, nevertheless, consid- 
erations of sufficient weight to be avoided when possible. 

Wirg cables are not liable to these objections. 

9. But the great superiority of this material consists in the remrakable 
increase of tenacity which is imparted to iron by the process of wire draw- 
ing. The structure of iron, in bars, is somewhat chryslaline. By convert- 
ing it into wire, the granular particles of which it is composed, are elonga- 
ted, and the structure becomes fibrous. The consfquence of this change 
appears to be an extraordinary increase of streci^h. Q.^d ^ssvv^J^^e^. .'•xlf^ 
experiments of M. Seguin aulVvoxixe. \x^ vci ^^vvvxi^ "^>a» \sv^'«^^>*'*^'^^^ 
wire employed in the consltUdlKotv oi W\^%^^, ^\.xvr«:^-5 \^ '^^ ^'^^'^ 
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' or THE APPLICATION OF THE SYSTEM. 

10. It is far from the design of the writer, to recommend the exclusive 
use of this sort of bridges in place of any of those in common practice. 
The evidence of merit in bridge ot civil architecture, is not to be found in 
a rigid adherence to any particular mode of constiuction. That plan is 
best which best subserves the intention of the builder ; which best satisfies 
Ihe essential conditions to be fulfilled. 

If the objVct be to erect a bridge where a very extensive communication 
js likely to be maintained for all time, and great inconvenience would result 
from the interruption of the passage, even at the most remote periods ; where 
the consideration of cost is secondary to that of perfect solidity, and the ne- 
cessity of preserving the navigation is not an essential condition, the expense 
of constructing stone arches may, with propriety, be encountered. 

Such a site corresponds with the position of the London and Waterloo 
bridges on the Thames; the Pont d'Neuilly on the Seine; the bridire of 
Bordeaux on the Garonne, and various other remarkable works in different 
parts of Europe. 

If, on the contrary, the intercourse were inconsiderable, the price of tim- 
ber low, and the expense of erecting piers not likely to be great — conditions 
which apply to many points on the Delaware, Schuylkill, Susquehanna, 
'and other rivers of the United States, abovetheir confluence with tide — any 
of the approved varieties of American wooden bridges, might be advanta- 
geously adopted. 

But there are cases where neither stone arches nor wooden superstruc- 
tures can be judiciously employed — and some method more permanent 
than the one, more durable than the other, and cheaper under the circum- 
atances, than either, is indispensable to the accomplishment of the design. 

1 1. The peculiar advantage of the suspension bridge, is due to the power 
which it furnishes of bridging rivers of great breadth, without the neces- 
aity of intermediate supports. If the breadth of the stream be not over 
the third of a mile, and the object is sufficient to justify the cost, a bridge 
may be constructed ivithout the need of a pier in the channel. Where it 
is expedient, therefore to avoid obstructing the vvaier-way, or impairing the 
navigation; where it is essential to elevate the flooring far above the sur- 
face of the river, or where the expense of permanent foundations for the 
piers will be great, this system will be found to present remarkable advan- 
tages. 

12. To give some examples, in point, we will suppose that it were inten- 
ded, as has sometimes been suggested, to construct a bridge across the Mis- 
sissippi, somewhere near its confluence with the Missouri. In this situa- 
tion a resort to the most approved kind of wooden bridge would be found 
to be both exceedingly expensive, and extremely hazardous. The breadth 
of the river being some 6000 feet, there would probably be needed about 
85 piers for its support. The river being subject to frequent freshets of 
great height and power, and being navigated, at those times, by steamboats 
of the largest class, the level of the flooring should be elevated mcfre than 
100 feet above the surface of the river, in its ordinary state, to permit the 
passage of the boats beneath it. 

Even at this elevation, the navigation of the river would be somewhat 

impaired by such a bridge ; and the cost of raising so many piers to so 

great a height would not only be enormous, but the piers when built, would 

proBeDt an ofestruction to thu channe\, vjVi\c\x ^ovx\Si ^wd^w^et the founda- 

^ifeoff and jeopardise the adjacent sVioies. kxv^ sxKWv ^.Ixfti ^ti^^>xx^^Tvti^ 

*5^ diificaltics, and submitting to t\ie mcoTvv^xvK^weii ^"^^^^"^ -wt^x^e^TwaXv 
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from the most successful consummation of the enterprise, the superstnictura 
would at all times, be liable to be consumed by fire, readily communicated 
by a spark from a steamboat. 

To erect a suspension bridge at the same point, would require but 5 or 6 
piers. The bridge so constructed would offer no \ appreciable obstruction 
to the river, or impediment to the navio^ation. The danger arising from 
freshets would be entirely obviated, and the edifice being chiefly of stone 
and iron, would be perfectly secure against destruction from fire. The first 
cost of the bridge would be less than thnt of a wooden one ; itsdurability— - 
apart from the risk of accidents — vvoulibe immeasurably greater ; and, as 
a beautiful and commanding ornament, its appearance would be unrivalled 
by any structure in the country, and, perhaps in the world 

13. The same considerations obtain in discussing the project of a bridge 
over the Ohio, in any part of its course. The freshets in this stream, am, 
rise to such a height, that to admit the passage of steamboats beneath the 
structure, the flooring ought to be elevated nearly 100 feet above the level 
of the summer surface of the river. The construction of piers would con- 
sequently involve a heavy expense, would be equally exposed to the vio- 
lence of the river, and offer the same impediments to the navigation, as 
would result from a similar work over the Mississippi. There are many 
parts of the Ohio, where a suspension bridge could be conveniently con* 
structed without the aid of a single pier in the water, and but few places- 
where more than one pier would be really advisable. 

14. The same observations apply to the Niagara river, below the Falls, 
where the gorge could be readily spanned by a beautiful edifice, which would 
involve but an inconsiderable expense, and stand firm for ag^s. 

15. It has frequently been proposed, of late years, to construct an addi- 
tion-il bridge across the Schuylkill at Philadelphia. The citizens of Phil- 
adelphia have had some experience of wooden bridges, in the use of the 
three that have been erected, at different periods, across this stream. 

The style of these bridges is different. That at Market Street, is sup- " 
ported on well executed and permanent piers of masonry. That at Fair- 
mount, spanned the river at a single sweep; and that at Gray^s Ferry if 
supported on piers, though with foundations less secure than those of the 
*' perminenl bridsre." One has recently been destroyed by fire, and both, 
the others are liable to the same accjdent. 

The foundations of Market Street bridge, are too excellent to admit the 
suspicion that they will be endangered by any violence ever likely to he 
exerted by the floods of the river. Those of the bridge at Gray's Ferry 
were obtained by a less expensive process ; but having resist^ seriout 
freshets since their erection, it is probable that they may not yield to those 
which will hereafter occur. 

It is of inuch consequence in the establishment of a bridge across fli 
river, which, like the Schuylkill, is subject to discharge great quantitire 
of ice, when swollen by freshets, to leave the channel clear, and the course 
of the current unobstructed. The erections of piers is directly adverse to 
this condition. They interrupt the progress of the largest masses of ice; 
which form a barrier to the water, and by increasing the height of the 
freshets above the piers, and accellerating the current between them, endan- 
ger the safety of the edifice, and, at the same time, frequently submerge 
property of value along the shores. 

16. A suspension bridge across the Schuylkill, would leave the channel 
unobstructed, as at present. It wovild b^ ^^^w\^ ^.^^axc^ ^^a^xv^fibss^ "^ ^a^^ 
or by flood. It would be muc\i \e^^ fex^TMavi^ '^iwccv %. "^^^^^^^^^i!^ 
5^ructed on permanent p\ex«, exA toX. xci^^^ fsL^«i»\^^^2w».NX«. >^ 



148 American Locomotivet, 

of those bridges that could, with any show of propriety, be admitted. It 
would be not less firm than one of timber, and scarcely less durable than 
one of stone. As a contribution to the architecture of the city, and an orna- 
ment to the Schuylkill, it would be unsurpassed. 

17. The ligrhtness, grace and beauty of these structures, when tastefully 
designed and judiciously applied, can be only adequately appreciated when 
witnessed in place. No drawing or description can properly represent their 
appearance. 

And the edifice never parts with its beauty. The form it assumes, when 
first thrown over the stream, is the result of natural laws, which are always 
in action, and will preserve its position and figure for ever. It may, at 
times, undergo a slight inflection — imperceptible to the eye — when heavily 
and unequally loaded, but immediately recovers its position on the removal 
of the charge. 

18. There have been many bridges constructed in Europe on this prin- 
ciple, which are familiar to instructed engineers of all countries. Some of 
th^e, on the Rhone, are very beautiful, and some are regarded as among 
the most remarkable of the victories of modern art. ^ 

The bridge over Menai, is a grand and imposing edifice. That at Frei- 
burg, in Switzerland, is a still more commanding structure, though much 
less generally known. The former, at the time of its completion, was one 
of the most elevated bridges in the world, and exceeded, by many feet, the 
span of the broadest arch that had ever before been thrown. The bridge 
at Freiburg, is hung still hiirher above the stream that flows under it, and 
exceeds, in the space between its abutments, by more than one hundred 
yards, the span of that of Menai. 

The dbtance between the points of suspension of the Freiburg bridcre is 
880 feet, and the elevation of its flooring is 167 feet above the bed of the 
river. 

Richmond, April 15, 1839. 



American Locomotives in England. — Notwithstanding the views 
of certain English Journals as to the folly of using American Locomotives 
we are pleased to find from the following, that they have performed the al- 
lotted task with the greatest ease. 

American Locomotive Engines. — It will be recollected that a con- 
tract had been entered into between the Birmingham and Gloucester Rail- 
way Company, and Mr. Norris, of Philadelphia. U. S. for the supply of 
Locomotives for the Gloucester Railway. The contract was conditionally 
made on the first engine manufactured by Mr. Norris, performing certain 
work agreed upon. As much interest has been felt in this country with 
reference to the contract, and as some doubts were entertained as to the cor- 
rectness of the representations made respecting these engines, we have 
pleasure in givinsr the following particulars as to the engine sent over to 
this country by Mr. Norris, and the work it has actually performed on the 
Grand Junction Railway, in conformity with the asrreement to which we 
have alluded. ** The England " weighs about eight tons, without water or 
fuel; she is buih much lower and smaller than the engines commonly in 
use here^ and has six Avheels, the driving pair being four feet in diameter. 
The cylinders are ten and a half inches in diameter, and are enclosed in 
proper cases to prevent radiation — stroke eihteen inches. The machinery 
if of the simplest construction, and cotvsysIs o? a mvxc\v ^malUi number of 
JMs tbaa we have been accustomed to see. TYie c^Xvcv^^x^ ^\^^^^<i^Q^ 
outside of the framework, which aWows ihe adxwiiXa.^^ ol ^^\.\«:\^x. 
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axle ; and the general appearance of the engine more nearly resembles 
that of the old " Rocket " engine than any which we are acquainted with. 
The engine is got up in a most superior style, and is finished, even to the 
most minutest particular, in a very beautiful and workmanlike manner : 
every part having been executed with perfect accuracy, by means of self- 
acting machinery. As a proof, indeed, of the mathematical correctness of 
the work, we may mention that the steam-tight; joints are formed simply by 
the bringing into contact of metallic surfaces ; the workmanship of which 
is so true, as entirely to supersede the necessity of packing of any kind. 
The boiler is similar to those used in engines manufactured in this country, 
but it contains only seventy-eight tubes; instead of from 100 to 140, the 
number commonly used in those on our railways; and the consumption 
of fu^l compared with the work performed, is we undeistmd, very small. 
The task undertaken to be performed by "England " was to run from Bir- 
mingham and Warrington, fourteen journeys each way, carrying 100 tons 
in the gross, and performing the distance eighty miles, at the rate of twenty 
miles per hour, which the engine has accomplished considerably within 
the specified time of four hours ; the average time having been 2 hours 50 
minutes, or the actual running time, without stoppages, from 3 hours 9 
minutes to 3 hours 19 minntes. On one oecasion it is stated that the encfine 
broiight into Birminghan the enormous load of 126 tons, drawing it up 
the inclined planes without any assistance ; and on no occasion has it failed 
to perform the required ^uty, nor has even the least derangement of any 
part of the machinery taken place. It should also be mentioned, that the 
various parts were never put together until its arrival jn this country, when 
they were first fitted at Liverpool, the day previous to making a trip ; nor 
has a tool been applied to the engine since they were first set up. We 
understand the conditional order to Mr. Norris for ten engines, of similar 
capability has been confirmed.— [London Morning Journal.] 



Cerooraphy. — Under this name we notice a new mode of engraving, 
the invention of Sydney E. Morse Esq. Editor of the New York Ob- 
server. 

The specimen which we have seen is a portion of a map of Connecticut 
which has the appearance of a well executed wood engraving but of a size 
much larger t^an is generally attainable in that art. 

The following notice from the New York Observer gives a comparison 
with other methods. We cannot but remark that Cerography appears to 
promise the readiest and neatest execution for Tographical maps, of all the 
various methods in use. 

Cerography.— To enable our readers to understand the value of the 
new mode of engraving, which we call Cerography, we will first state 
briefly some of the prominent advantages and disadvantages of the three 
XDodes of engraving now in use, viz: Lithography, or stone engra- 
ving; Copper-plale, OT metal engraving; and X.ylograph% or wood en- 
graving. 

The great advantage of Lithography is the ease with which the engra- 
ving is executed. With a pen or crayon, and an ink properly prepared, a 
drawing is made upon the stone almost as rapidly as it could be done with 
a pen and ink, or pencil, on paper, and wlxe\il!i^4\^.^\tt^S&^ssi>2S^s«^ 
plate is ready for tne press. 

The disadvantages of L,\lYiogxa^\i^ ^.t^,\. ^>»«^ ^xiSk^'^^^^JLTss!.^ ^^^ 
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tinct. They have a muddy and ragged appearance, which is offensive, 
pecially when the eye dwells upon the print. 2 The engraving is not du- 
rable under the press ; it frequently requires renewal after only one or two 
thousand impressions have been taken. 3. The priming is expensive. 
From plates of the best dimensions, for printing a large amount of surface 
in a given time, (say, plates of two feet by 18 inches) it is not usual we un- 
derstind, to print more than 1000 square feet of paper in a day of ten 
hours. 

The great advantage of Copper plate or metal engraving, is, that lines 
can be made perfectly clear and distinct, and of the utmost fineness and 
delicacy. 

The disadvantages of copper-plate engraving are, 1. The engraving, as 
compared with Lithography, is expensive. To engrave a map on copper 
will usually cost at least three or four times as much as to draw it upon 
stone ; and to engrave it on steel, probably six or eight times as much. 2. 
• Copperplate is not durable under the press. It will usually require to be 
retouched, at half the expense of the original engraving, after 10,000 cop- 
ies have been taken; and although three or four times 10,000 maybe 
struck on steel, the greater cost of the engraving on steel will still give 
Lithography the advantage of metal in cheapness. 3. The printing from 
copper plate is expensive. It is even more expensive than printing from 
stone. From plates of the best dimensions, [say, plates of one foot by 18 
inches,] it is not usual to print more than 400 copies, [equal to 600 square 
feet] in a ten-hour day. 

The great advantage of Wood engraving is the cheapness of the print- 
ing, and the convenience of using the blocks in the same form with type. 
If one side of this paper, [3 feet by 2, equal to 6 square feet,] they could be 
printed easily under a sinorle Napier press, at the rate of 1000 an hour, 
making 10,000 copies, or 60,000 square feet, in a ten-hour day. This is 
sixty times as fast as lithoorraphic priming, and a hundred times as fast as 
copper-plate printing! With a double Napier, these rates could be doubled. 
Such a rate of printing, of course, would never be attempted where beauti- 
ful work was the object ; but even with a medium sheet, and under the hand 
press, 6000 square feet of very handsomely printed wood-cut prints may be 
obtained in ten hours. This is ten times as many as are usually got from 
copper, and six times as many as from stone. 

The disadvantages of wood-cuts are, 1. The imperfection of the engra- 
ving. This is especially applicable where there is much lettering and 
cross lining in black, as in maps. The most accomplished wood-engraver in 
this country informs us that the map of Connecticut, which we published 
a few weeks since, cannot be equalled on wood, the difficulties of such 
work, from the very nature of wood-engraving, are so great. 2. The en- 
graving on wood, except from a limited class of subjects, is very expensive. 
The map of Connecticut to which we have referred, could be beautifully 
engraved on copper for less than a fourth part of the expense which would 
be incurred in cutting it out in a rough way on wood. 

The advantages of Cerography are, 1. The engraving of many subjects 
can be executed with a rapidity approaching very near to that of drawing 
upon stone; and the whole expense of a plate prepared for the press will 
ordinarily be less than that of a plate in copper or wood. 2. The plate is 
durable under the press. A million good copies may be struck from it; 
and as it can be stereotyped, the number of plates may be multiplied indefi- 
nitely at a trifling expense, and each plate will give a million copies. 3. 
Lines of all engravings, except, perhaps, the very finest class, can be made 
with nearly or quite the same perfection as \n co^^et ot «A«»l, and with less 






r 



Cerography.'-'Itemi, Z6i 

labor. 4. We know of ^o limit to the size of ceroofraphic plates. We 
suppose they may be made as large as the largest bed of the Napier press. 
5. The printing is executed with The common printing-press, and of course 
as rapidly as wood-cut, or letter-press printing ; that is, at the rate of 6000 ' 
square feet in ten hours, for beautiful work under the hand-press, or 60,000 
under the single Napier. 

With this statement, our readers can judge, as well as ourselves, of the 
effects which Cerography, in the hands of accomplished artists, will proba- 
bly produce on the other arts of engraving. 

We suppose that, with an improvement of which it is evidently suscepti- 
ble, it will also have an important effect on the art of printing, especially 
on printing in the characters of the Chinese, Hindoo, and other oriental 
languages. Even in its present state, it will no doubt be used as a substi- 
tute for type setting in some cases; but of this we will say more hereafter. 



Cedar GIuarries. — On asking a friend from Oswego, the other day, 
who used this term, what it meant, he informed us that much of the cedar 
which comes from Lake Ontario is absolutely dug out of the soil. Oa 
some of the islands in that lake, which furnish great quantities of that val- 
uable timber, there has not been growing a single tree for many years. — 
Generation has apparently succeeded generation of thisti-mber, and fallen, 
and been successively covered with earth, and is now dug out for railroads^ 
fence posts, etc. and in a perfectly sound state. 

« 

The above is from the Cultivator. Persons who have been on the island 
have stated to us similar facts. We believe, however, the quarries are get- 
ting exhausted of their most valuable mineral— the red cedar, or that i| is 
so deeply imbedded, that the labor of excavation is not sufficiently reward- 
ed. During this season nearly all the cedar importations have been of the 
white species. We have heard it stated that on some of the islands— the 
Ducks and Pidgoons for itistance, at the northeastern termination of the 
lake— there are subterraneai passages pervading their whole area. That 
the roof, or exterior surface, seems to be composed of agglomerated earth 
matted and held together by roots of trees which rest upon it and have 
covered it with a thick growth of timber. The vaulted passages or dens 
below ate filled with cedar logs lying in every variety of position, and 
which were no doubt formerly, like the rafters of a house, gave support to 
the superincumbent mass. From the accounts we have had, there are 
more wonderful labyrinths constructed by nature on Lake Ontario, than 
that of old upon the banks of Lake Moeris.— [Ostre^o Palladium.] 



03* We have to make an apology for a succession of errors in these 
three numbers. They are all incorrectly numbered and dated, and the 
last one incorrectly folioed. There are two parts marked No. 9,— from 
which the subsequent numbers are all wrong.^ We were, at this period, 
about to change our printer, in order to have the work done as formerly, 
under our own roof— we do not, however, believe that the errors were in- 
tentional, but arose from gross carelessness. It will be perceived that there 
are two parts marked number nine, and the folios of the last number are a 
repetition of the folios of the preceding number. It is believed, however, 
that no serious accident will occur from these errors, unless they should 
perchance, throw the Locomotive off the track. Yet it i« mortifjia^tA 
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have them occur so frequently ; we anticipate ffom our present arrange- 
ment, more punctuality, and errors less frequent. 



Jl3* In consequence of my long ahsence during the past winter and 
spring, the publication of numbers terit eleven^ and ticelve, of this volume, 
has been vexatiously delayed. These three numbers are now presented in 
one cover, and complete the volume. D. K. Minor. 



\\ New Arrangement. — I have disposed of my interest in the Railroad 

;, Journal, to Mr. Egbert Hedge, who, being a practical printer, will attend 

personally to the mechanical department, and see that it is hereafter issued 

punctually at the proper time. 

It is with great reluctance that, after having established, and continued it 
for more than seven years, 1 relinquish my interest in the Journal. It Avas 
projected and commenced more with a hope of promoting the cause of In- 
ternal Improvement in this country, than with the anticipation of much 
profit from its publication ; I shall not therefore express an opinion as to its 
i f influences, whether for good or for evil upon the great cause to which it has 

been mainly devoted— yet I may without hesitation say that the anticipa- 
tion of not much profit has been, to the fullest extent realized. I do not, 
however, regret having devoted so much time to it ; nor shall I, even when 
my pecuniary mievesi in it has ceased, forget it entirely; but shall hereafter 
devote as much time to its concerns as other avocations necessary for the 
support of my family, will permit; and I do not give up the hope, that I 
may, with returning prosperity, yet acquire an interest in it again ; that will 
however, depend much upon the success which shall attend the collection 
of accounts, now due. 

To the real patrons and friends of the Journal, who have contributed to 
its continuance for so long a period, by punctual payment, as well as by 
valuable contributions to its columns— and also to the Corps Editorial, from 
whom it has received so much kindness, I desire to express my grateful 
acknowledgements, and I will avail myself of this opportunity to solicit 
for my late associate, Mr. Schaeffer, and my successor Mr: Hedge, a con- 
tinuance of their patronage and kind offices, as they wills I am sure, rich- 
ly merit them. D. K. Minor. 



It will be seen by the above noti.^e that I have purchased of D. K. Minor 
his interest in this periodical— the Railroad Journal, and Mechanics' 
Magazine. I shall devote my personr^l' attention to the mechanical de- 
partment, and shall endeavor to have the numbers hereafter issued punc- 
tually at the proper period, in a manner satisfactory to its readers. 

I am prepared to do with promptness. Job Printing of all kinds, especial- 
ly Railroad Reports, Circulars, an(l all ma&ers pertaining to Internal Im- 
provement. Egbert Hedge. 
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